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STAFF 
The trend of loss of Research staff reported last year, continued to be 
the same in 1974. This situation caused by factors beyond the control of the 
Organization is however tailing off, and it is hoped that loss of senior staff 
should be halted. Mr. W.A. Kudhongania, a well known stock assessment 
biologist at EAFFRO transferred his services during the course of the year 
to the East African Marine Fisheries Research Organization in Zanzibar. 
EAFFRO obviously regrets loss of his able services but it is hoped that he 
will be a valuable asset to the sister Research Organization in Zanzibar. 
Recruitment of new staff proceeded rather slowly during the year. Mr. 
P. Karuhanga (Economist) and Mr. Turya-Guluka (Statistician) both of 
whom are honours graduates from Makerere University, joined the Or­
ganization during the year. However, the Substation in Kisumu and Mwanza 
realised a fu II completment of su pporting staff in the recruitment of laboratory 
assistants, clerical officers and fishermen. 
The training programmes initiated in the previous years continued 
without major problems. Mr. David Ocenodongo finalised his M.Sc. studies 
in Fisheries from Michigan University and returned to EAFFRO during 
the course of the year. Mr. Okaronon continued his post-graduate training 
in Fisheries in the same University and will be expected to return early in the 
next year. EAFFRO is glad to record assistance offered by USAlD and 
Professor Karl Lagler of the School of Natural Resources, University of 
Michigan, for excellent training arrangements. Meanwhile, attempts were 
continued to place two other EAFFRO trainee scientists in suitable in­
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stitutions in North America. Mr. C.V. Manyille proceeded on a course of 
study in Norway on Fishing techniques and 'Navigation. NORAD has kindly 
provided this training for which EAFFRO is very grateful and it is hoped' 
to offer similar training to two other masterfishermen and Fishery tech­
nicians in the forthcoming years. 
Problems continued to be experienced with administrative support staff
II 
who are posted from the East African Community Headquarters in Arusha. 
Mr. J. Rudatsikira, Executive Officer Grade one was relieved of his duties 
during the year and subsequently replaced by Mr. A.S. Ali. Several Account~· 
Assistants were also posted to EAFFRO from the Accountant General's 
Department during the course of the year. It is however imperative that if 
administration in the Organization is to be streamlined, that all staff including 
administrative support staff must be directly under the supervision of the 
Director without allowance for double allegiance to central departments 
e.g. Accountant General's Department, Chief Supplies Division and Works 
Division. 
In general therefore, the staff position particularly in so far as Research 
staff are concerned, is likely to improve in the near future due to increased 
production of suitable graduates from the three Universities in East Africa 
and more intensified recruitment carried out by the Community Service 
Commission. 
TECHINCAL AID 
Aid through international co-operation remained much the same as 
reported last year. The largest proportion came through the Agency for 
International Co-operation of the United States which continued to provide 
four Fishery Scientists, equipment and training facilities. This project was 
reviewed in December by two Agency consultants. 
They had the opportunity to discuss EAFFRO's requirements with E.A. 
Community officials at Arusha and Partner State officials. It is hoped that 
their findings and report will suggest ways and means of streamlining the next 
phase of this project both from the E.A. Community and USAID viewpoints. 
The report should become available for distribution early in the new year. 
Discussions with the FAO and UNDP on Phase II of the Lake Victoria 
Project continued and a Draft Project Document was presented to UNDP
I 
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by the E.A. Community. At last the long awaited Project Mission was sent 
to East Africa in December. 
This team travelled widely meeting various officials from the Partner 
States and UNDP country representatives. Dr. 0.0. Okorie of EAFFRO 
accompanied this team and assisted in facilitating their itenerary. Their 
report is anxiously being awaited by all interested parties in East Africa as 
the implementation of Phase II has perhaps been unduly delayed. 
NORAD continued to offer aid in the training of masterfishermen 
and it is hoped to take full advantage of this aid in the following year. 
EAFFRO takes this opportunity to thank the above International 
agencies for their co-operation and assistance. Thanks are also expressed 
to all the personnel of the Central Secretariat particularly the Technical 
Assistance Co-ordination Section and the Research Secretariat. 
BUILDINGS 
The need has been demonstrated for a larger library at Headquarters 
in Jinja to house the ever-increasing collection of valuable literature. Hence 
plans were prepared for the construction of a new complex including a lib­
rary, a working museum, conference room, offices and additional laboratories. 
Although space has been difficult to find for these buildings, it has been 
possible to fit them within the existing compound. Work has started and it is 
hoped if no problems arise that the new complex will be ready next year. 
Similarly, a new Guest house for visiting research workers, including 
university workers has been planned at Headquarters in Jinja. It will have 
facilities for eight self-contained rooms with eating facilities as well. It is 
hoped to have some limited sports amenities at a later stage. Those scientists 
who for long have found accommodation a drawback when planning 
visiting research programmes at EAFFRO, will be welcome to arrange with 
the Director the use of these facilities which will be provided at minimal 
costs. 
Plans for the construction of living houses at Jinja are in hand and it is 
hoped this will greatly alleviate a serious housing shortage that has developed 
over the years. 
In the Substations in Kisumu and Mwanza, plans have been finalised 
for the construction of laboratories, offices and living houses. The laborat­
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ories will consist of five well equipped laboratories for fisheries work with 
office and storage facilities. Again, visiting scientists are welcome to use some 
of the facilities in the Substations to conduct work relevant to EAFFRO 
research programmes. 
These facilities should be completed and available for use in the new year. 
Meanwhile, assistance rendered by the Partner States of Kenya and Tanzania 
in provision of office laboratory and living quarters for the Substations in 
Kisumu and Mwanza, respectively is very gratefuUy acknowledged. 
VEHICLES AND LAUNCHES 
The eight vehIcles maintained by EAFFRO once again gave satisfactory 
service throughout the year 1974. 
The Land Rover UYM 801 purchased in 1970, has now covered 41,323 
Kilometres, being used for journeys covering East Africa. The Peugeot 504 
UUT 356 purchased in June, 1970, has now recorded 172,914 Kilometres on 
trips all over East Africa. The Land Rover UYM 802 which was purchased 
at the same time as UYM 801 continued to give reasonable service up to 
September, when it was involved in a serious accident while travelling along 
JinjajKampala road. This vehicle is now a complete write-off. The Bedford 
lorry KNY 575 covered a total 28,617 Kilometres mainly on trips between 
JinjajNairobi and Mombasa, while VjW Kombi KPA 418, purchased in 
1972 has now recorded 83,492 Kilometres on safari duties throughout East 
Africa. The Toyota Hiace KNX 872 purchased at the same time as VjW 
Kombi KPA 418 has recorded a total of 74,319 Kilometres, being used for 
limited journeys within Jinja and Kampala localities. The Toyota LjCruiser 
KNZ 428 has been used extensively at the Mwanza Substation throughout 
the year, and has now covered 84,035 Kilometres, while another Toyota 
LjCruiser KNZ 961 purchased in the middle of 1972, and stationed at 
Kisumu Substation covered a total of 88,538 Kilometres. 
In November another success in transportation facilities was achieved 
when a new Peugeot 504 Station Wagon Reg. No. KQC 822 was purchased. 
The only UNDP Land Rover UG 0892 continued to provide costly service 
throughout the year and has now covered a total of 93,758 miles. 
LAUNCHES 
M.V. IBIS 
The intensive repair of the research vessel M. V. IBIS which started in 
November 1973 was completed in May 1974. Thereafter the classification 
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survey was carried out, and the vessel was put back into service towards the 
end of June 1974. The rest of the year, the vessel was involved in long offshore 
cruises and covered the territorial waters of Kenya, Tanzania and Uganda in 
Lake Victoria. 
LAUNCH No.1 
The work of dismantling and re-construction of this vessel which started 
in September 1973 continued, but due to scarcity of materials the progress 
made on this vessel was not encouraging. The dingies under-went minor 
repairs and continued to give satisfactory service during the year. 
M.V. CORMORANT 
A new steel research vessel which was named "Cormorant" and ordered 
from 'K' Boats of Mombasa, arrived in Kisumu on 31st July, and was laun­
ched on the same day. After her arrival, it was discovered that she required 
some modification and reconstruction to suit EAFFRO's requirements. 
Among those items to be modified were the rails around the Bulwork on both 
sides and po~.: and mast to be supported by four stays. A new 2 KW alternator 
and an electric water pump were fitted. The main engine alignment was to 
be realigned and new chocks fitted. The engine cooling water connection was 
changed and engine room bulk head was to be made water tight, electric 
cable were renewed and insulated with approved fittings. The winch was 
fitted and aligned with engine pulleys. 
THE LAKE VICTORIA FISHERIES COMMISSION 
The previous report announced the creation of the Lake Victoria Fisheries 
Commission as an advisory body of experts responsible to the Research and 
Social Council. 
The Director of EAFFRO is also the Secretary of this Commission but 
attempts to get a Deputy Secretary for the Commission seconded from the 
Partner State did not materialise during the year and it is now hoped to 
recruit openly in the new year. 
As required by its terms of reference, the Commission met twice, in 
February and in September. The meetings took place in Kisumu Substation 
and in the EAFFRO Headquarters in Jinja respectively. The Commissioners 
had the opportunity of touring fishery development projects in and around 
Kisumu and Jinja. 
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Besides normal consultative business, the Commission has had a good 
start during which matters connected with its Status, Membership, terms of 
reference and rules of procedure have been s~udied and formulated. 
Two committees were selected in the year by the Commission to tackle 
the more pressing problems. 
:1 
(a) The Committee on Harmonization of Commercial Trawling in Lake 
Victoria.
i
' 
(b) The Committee on Harmonization and Standardisation	 of Methods 
of Collection, processing and Compilation of Fisheries Data. 
The Director of EAFFRO was selected to chair the first Committee 
whilst EAFFRO Statisticians co-ordinated the business of the Second 
Committee. In both Committees the membership hailed from the various 
experts from the Partner States. 
LIBRARY 
Progress continued on the construction of the new EAFFRO Library 
building. When completed it will make EAFFRO's Library materials more 
accessible to scientists. 
I 
Exchange agreements with libraries and research institutions throughout 
II'
I II	 
the world brought EAFFRO more than 800 reprints and 25 books covering 
a wide range of topics. 
The EAFFRO substations at Mwanza, Tanzania and Kisumu, Kenya 
continued to receive publications. Now each substation maintains its own 
I~ 
small library of basic reference material and current periodicals and journals. 
During the year EAFFRO ordered over 100 new books to bring its 
collection up to date especially in the fields of pollution, water chemistry 
and computer science and thus to keep its scientists abreast of the latest 
developments in these areas. 
I 
In 1975 a library assistant will be reruited to help with the Organization 
of the new library block. 
Any institution or individual wishing to have more information about 
EAFFRO's library holdings is welcome to contact the Librarian at Box 343 
Jinja, Uganda. 
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AND FISHERIES
 
VOL. 3 No. I, 1974 
Author 
A. Hoffman, J.G. 
Disney, A. Pinegar and 
J.D. Cameron 
A.W. Kudhongania, and 
A.J. Cordone 
Ko Watanabe 
S.A. Visser 
C. Ratcliffe 
A.M.A. Imo,":bore and 
O. Bakare 
G.W. Ssentongo 
G.V. Everett 
A.I. Payne 
Article 
The Preservation of Some East African Fresh­
water Fish. 
Batho-spatial Distribution Patterns and Biomass 
Estimates of the Major Demersal Fishes in 
Lake Victoria. 
Retail Prices of Split, Smoked, Dried Bream and 
Dried Lake Tanganyika Sardine at Lusaka 
Market 1968-1970. 
Composition of Lakes and Rivers in East and 
and West Africa. 
Commercial Small Craft Pair Trawling Trials, 
Lake Chilwa, Malawi 1971-1972. 
A Pre-Impoundment Study of Swamps in 
Kainji Lake Basin.. 
Observations on the Fishes and Fisheries of 
Lake Baringo 
Notes and Comments 
A Note on the Fishery Development on the 
Kafue Floodplain. 
VOL. 3 No. 2 1974 
Some Characteristics of the Fish Fauna of a 
Dam in the Lake Victoria Region of Tanzania, 
including the Effects of Multispecific Stocking 
with Tilapia species. 
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F.Otobo The Potential for Clupeid Fishery in Lake Kainji, 
Nigeria. 
D.M. Bourn The feeding of Three Commercially Important 
Fish Species in Lake Chilwa, Malawi. 
G.V. Everett 
An Analysis of the 1970 Commercial Fish 
Catch in Three Areas of the Kafue Floodplain. 
H. Deelstra, O. White 
The Nutritive Value of Fish of Lake Tanganyika 
and D. Wiggins 
I. Amino Acid Composition. 
A.W. Kudhongania Past Trends, Present Stocks and Possible Future 
and A.J. Cordone 
State of the Tanzania Part of the Lake Victoria. 
P.S. Rainbow	 
The Demonstration of Chemosensory Food 
Detection in Hymenoeera pieta Dana (Decapoda 
Watania); A proposed Predator of the Crown 
of Thorns Starfish Aeanthaster planci (L). 
PtJBLICATIONS 
239.	 Kudhongania, A.W. and A.J. Cordone -Batho-spatial Distribution 
Patterns and Biomass Estimates of the Major Demersal Fishes in 
Lake Victoria. Afr. J. Trop Hydrobiol. Fish Vol. 3 No. I, 1974 
p. 15-31. 
240.	 Ssentongo, G. -Observations on the Fish and Fisheries of Lake 
Baringo. Afr. J. Trop. Hydrobiol. Fish Vol. 3 No.1 1974 p. 95-105. 
241.	 Kudhongania, A.W.· and A.J. Cordone -Past Trends, Present 
Stocks and Possible Future State of the Tanzania Part of the Lake 
Victoria Afr. J. Trop. Hydrobiol. Fish Vol. 3 No.2 1974 p. 167-181 
242.	 Hebdersibm H.F. and R.L. Welcomme-The Relationship of Yield 
to Morpho-Edaphic Index and Numbers of Fishermen in African 
Inland Fisheries CIFA Occasional Paper No. I FAO Rome 1974. 
p. 19p. 
243.	 Welcome, R.L. -Some General and Theoretical Considerations 
on the Fish Production in African Rivers CIFA Occasional 
Paper No.3 FAO Rome 26 p. 
244.	 Jackson, P.B.N. -The African Great Lakes: Food Source and 
World Treasure Biological Conservation 1973 pp. 303-304. 
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245. Greenwood, P.H. - Review of Cenozoic Freshwater Fish Faunas 
in Africa Annals ofthe Geological Survey of Egypt Vol. 4 pp 21 r:'232. 
246. Greenwood, P.H. - The Haplochromis species of Lake Rudolf 
East Africa Bulletin of the British Museum (Natural History) 
Zoology Vol. 27, No.3 p. 141-165. 
EAFFRO OCCASIONAL PAPERS 
No. I. ELDER, H.Y. Report on investigation into the Tilapia population 
of Lake Naivasha, Kenya 1966. 
No. 2. EAFFRO. The History and Research results of the East African 
Freshwater Fisheries Research Organization from 1946-1966 
(1967). 
No. 3. EAFFRO. East African Freshwater Fisheries Research Orgaization 
Annual Report 1948. (Reprinted). 
No. 4. EAFFRO. Complete list of published Works. 1967. 
No. 5. GEE, J.M. and GILBERT, M.P. The establishment of a commer­
cial fishery for Haplochromis in the Uganda waters of Lake 
Victoria, Part I, 1967. 
No. 6. MANN, M.J. The Fisheries of Lake Rukwa, Tanzania, 1967. 
No. 8. GEE, J.M. and GILBERT, M.P. The establishment of a commer­
cial fishery for Haplochromis in the Uganda waters of Lake Victoria 
-Part II. 1968. 
No. 9. MATTHES, H. The Fishes and Fisheries of the Ruaha River 
Basin, Tanzania. 1968. 
No. 10. MANN, M.J. A brief report on a survey of the fish and fishery 
of the Tana River with special reference to the probable effects 
of the proposed barrages, 1969. 
No. II. GEE, J.M. The establishment of a commercial fishery for Haplo­
chromis in the Uganda waters of Lake Victoria -Part III, 1969 
No. 12. MANN, M.J. Catalogue of EAFFRO scientific archives, 1969. 
No. 13. CHILVERS, R.M. Bottom trawl condend mesh selectivity to 
Bagrus docmac (Forskahl) from Lake Victoria with some re­
marks, on proposed Trawl Fishery, 1971. 
No. 14. WETHERALL, J. Catch Assessment Survey of Lake Victoria. 
1972. 
Part I - Uganda Waters of Lake Victoria 
Part II - Kenya Waters of Lake Victoria 
Part III - Tanzania Waters of Lake Victoria 
II 
MEETINGS 
As in the past year numerous meetings were called for either by the Central 
Secretariat in the Ce>mmunity Headquarters in Arusha or some other local 
Organization in East Africa. These meetings were attended either by the 
Director or other representatives of the Organization. Various meetings 
were attended as follows:­
In January the Director attended a Scientific Advisory Committee on 
Uganda National Parks, Kampala; Public Accounts Committee in Nairobi, 
whilst Miss F. Kuzarwa attended a. Secretarial Refresher course in Arusha 
for four months. In February the Lake Victoria Fisheries Commission 
meeting was held at EAFFRO Headquarters in Jinja, and it was attended 
by the Director, Mr. P. Karuhanga, Dr. Gerry Marten and Mr. T. Guluka. 
In May the Director attended a UNESCO meeting on Man and the Biosphere 
in Paris whilst Mr. P. Basasibwaki attended a meeting of the East African 
Natural Resources Research Council in Muguga. The Director attended 
several monthly meetings of the Uganda Natural Research Council. Similarly, 
several meetings of the Research Directors and Heads of Departments in the 
East African Community were attended during the year by the Director. 
In September the Lake Victoria Fisheries Commission held in Kisumu was 
attended by the Director, Mr. B. Wanjala and Dr. Gerry Marten. The 
Joint Fisheries Research Co-ordinating Committee held in September in 
Mombasa was attended .by Mr. P. Basasibwaki. The Committee on Statistics 
which was being co-ordinated by the EAFFRO Statisticians held their 
first meeting in Kisumu in October. In November the Director attended 
the Project Programme Budgeting Seminar organized for Heads of Depart­
ments in Nairobi, after which he proceeded to attend the East African Nat­
ural Resources Research Council also in Nairobi. 
VISITORS 
As in the previous years EAFFRO enjoyed good public relations as. 
indicated by the many visitors who came to the Organizations' Headquarters 
in Jinja during the year. In particular EAFFRO was honoured to receive the 
Hon. Robert J. Ouko, East African Community Minister for Common 
Market and Economic Affairs Secretariat, and Mr. S.E.D, Dranimva, Chair­
man East African Community Service Commission who visited the Organi­
zation in the company of Mr. R.H. Saidi, Deputy Chairman Community 
Service Commission. Similarly EAFFRO was privileged to receive Dr. K. 
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Babiha, Special Presidential Advisor (Animal Resources) whose visit in 
June enabled the Director to discuss interesting aspects on Fishery Develop-
ment in Uganda. The UNDP Resident Representative in Uganda Mr. K.K. 
Apeadu paid a visit to the Organization in July and opportunity was taken to 
brief him on EAFFRO's technical requirements and aspects connected with 
Phase II of Lake Victoria Fisheries Development Project. Officials of the 
Central Secretariat of the East African Community Headquarters in Arusha 
paid a visit to EAFFRO for reasons ranging from financial discussions to 
personnel and research matters. Similarly Heads of research Departments 
in the Partner States including the Professors of Zoology from the Univer-
sities of Nairobi, Makerere and Dar es Salaam regularly visited the Organi-
zation either for meetings or for individual discussions on matters of mutual 
interest. 
SCIENTIFIC WORK OF THE ORGANIZAnON 
1. AGE, GROWTH AND TAGGING EXPERIMENTS IN L. VICTORIA 
Studies on age, growth and tagging of selected species of fish were started 
by Dr. J. Rinne last year and were continued on a pilot scale in the Nyanza 
Gulf of Lake Victoria. Objectives of its programme were as follows:-
(a) To determine the validity of emp'loying various skeletal structures for 
the determination of age of commercially exploitable species of fishes iIi 
Lake Victoria. To ascertain causative·factors of ring formation and their 
relation, if any, to age and growth of tropical species of fishes such as 
inhabit this trans-equatorial body of water. To examine further this 
phenomenon on scales in the respective species containing this structure. 
(b) To compare the growth rate of Tilapia spp. under artificial and semi-
natural conditions. To determine the effects of non-sex (fed and non-
fed) mixed-sex culture (cropping and non-cropping), and fin-clipping 
and tagging (see Objective c) on growth rates of Tifapia spp. 
(c) To determine growth rates, movements, migrations and perhaps popul-
ation densities of commercial species in Winam Gulf and Lake Victoria 
under natural conditions. 
The fish tagging programme in the lake was launched in January in the 
Kenya waters of Lake Victoria as a pilot study for the long range, lake-wide 
programme which will continue for the next 5 years. The programme is now 
well established and needs to be expanded to Tanzania and Uganda waters. 
Personnel at the Kisumu Substation are well trained in capture, tagging tech-
niques, collection of returns, and recording and summarizing data. 
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Approximately 600 specimens of two genera of fishes presently inhabiting 
Lake Victoria were artificially tagged and observed in aquaria and experimen­
tal ponds at the Nyanza Provincial Fish~ries headquarters-Kisumu. 
Tag-shedding, mortality, and growth over time were estimated with respect 
to species, size, sex, reproductive condition and position of tag upon fishes. 
Differential response to two types of internal anchor tags (Dennison and 
Floy) in several species of the genus Tilapia and in Clarias mossambicus 
Peters was examined. Catchability in gillnets of tagged relative to untagged 
T. nilotica was also investigated. 
Tilapia as a genus displayed no observable difference in shedding rates 
of the two types of tags in aquaria environments, but Hoy tags were shed at a 
12% higher rate under pond conditions. Combining all data from both 
environments and for both tags yielded a mean shedding rate of 33.1 % in 
not less than 4 or more than 12 weeks. No marked difference was noted in 
shedding rates of the species examined within this genus. Mortality was 
minimal (less than 5%) due to tagging and size had no marked effect on 
shedding rate or mortality in Tilapia except in extremely small specimens 
(8 cm). Tags were shed continuously in this genus during the first four weeks, 
and rate of tag loss diminished after that. 
Tilapia tagged in the caudal region displayed lower mortality but higher 
shedding rates than those tagged in a dorsal-lateral position. By contrast, 
Clarias displayed lower tag shedding rates in a dorsal-lateral position. 
Growth is slowed by tagging in both genera, but weight is influenced more 
than length as indicated by percentage increases of both in comparison to 
untagged fishes. No difference existed between growth rates of sexes, how­
ever, brooding females are markedly affected by tagging. Tags positively 
influence the "catchability" of Tilapia in gillnets. 
Advertising of the tagging programme was emphasized. In December 
approximately 5,000 flyers containing information on the programme in 
three languages were distributed at many beaches in the Kenyan waters 
of Lake Victoria. The only areas not reached were Mbita Point at the mouth 
of the Gulf and the area toward the Tanzania Border (Muhoro-Karungu 
area). These will be covered in early January 1975. In addition 500 large 
posters containing pictures of tagged fishes (approximately 75 x 50 cm) 
were printed up and were distributed at all fish bandas, Kenyan Fishery 
Offices, and towns both inside and outside of the Gulf. Since inception of 
advertising in late November it appears that returns are up as much as 
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200 percent. During the first 10 months with no advertising, save that while 
tagging at beaches, only about 100 specimens were returned. In the period 
23 November to 25 December, 30 specimens were returned or 3 times the 
10 per month received in the previous period. 
In many cases specimens are returned without growth data. To remedy 
the situation several dozen rulers and a half dozen balances have been dis­
tributed to beaches for use by fish scouts in recording this information. One 
dozen 2.5 kg. balances have been ordered in Nairobi and the majority of 
these also will be placed at major landings and Cooperative fish Societies 
to increase acquisition of invaluable length-weight data of recaptures which 
should help in calculations of growth. 
Many scales have been collected from Tilapia spp. in the course of the 
fish tagging programme in Kenya waters of Lake Victoria. Again, unavail­
ability of a scale reading machine precluded other than preliminary work. 
This will complement that on growth rates as observed from the tagging 
.programme and pond and cage experiments. 
However, preliminary examination of vertebrae from Clarias mossambi­
cus and Bagrus docmac was undertaken. Vertebrae from approximately 100 
specimens, primarily Bagrus have been examined. Normally, not less than 
three or more than 4 vertebrae are examined and units at vertebrae rings are 
recorded. These are averaged then calculated as percentage of units at radius 
which are in turn utilized for back calculatio.ns from total length of speci­
mens. The majority of specimens of both species of catfish examined are from 
Nyanza Gulf although a few from Port Victoria (10) have been included. 
Samples from other areas outside the Gulf (Usenge, Muhoro-Karungu) 
the mouth of the Gulf, and Mwanza have been obtained and are being 
prepared for examination. An attempt to obtain Bagrus docmac from Lake 
Rudolf failed as a result of break-down of the LRFRP vessel 'Halcyon'. 
However, vertebrae from several dozen Bagrus bayad and as many Syno­
dontis schall were acquired and will provide valuable comparative data to 
that of Bagrus docmac and the species of Synodontis in Lake Victoria. 
No vertebrae from Tilapia have been examined to date, but this will be 
emphasized in the next year now that a good number of specimens have been 
obtained from both Tanzania and Kenyan waters of the lake. Correspondence 
has been initiated with personnel from Scripps Institute of Oceanography 
on utilizing otoliths in ageing of tropical fishes. It is hoped that samples of 
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otolith from both catfishes and Tilapia can be sent to them and collaboration 
achieved on ageing specimens by this means. To date, this has not been achieved 
at our laboratory, due in part to lack of equipment, however it is hoped 
methodology can be acquired to approach the ageing problem from another 
direction. 
Much data on growth of Tilapia and some on several of the catfishes 
was obtained. Utilization of experimental ponds at Kenyan Fisheries, 
Kisumu was largely responsible for this success. Growth data were obtained 
on 4 species of Tilapia in pond (artificially) and cage (seminatural) en­
vironments. Experiments are currently being conducted on T. variabilis 
and T. zillii in the latter experimental set up. Tagging and finclipping studies 
were performed concurrent with growth experiments prior to ·initiation 
of the tagging programme. Results are either submitted or have been pub­
lished. 
Nevertheless few data were accumulated from growth experiments 
in cages in the lake as a result of damage from wave action. The wooden 
frame-work of each is now waterlogged and allows the structure to sink to 
bottom. Rocking action over the period of a month invariably results in 
holes which allow experimental fishes to escape. A total of over 300 such 
animals have been lost from October to December alone. Most damage is 
near the bottom of the cage and except for several incidences is not from 
vandalism or other than natural causes. 
The above circumstances necessitate acquisition of floatation material 
to keep cages off the bottom. This is currently being sought and will be in­
stalled to remedy this problems. Most of the animals lost were T. zillii 
on which little to no data have been obtained in cage environments. 
Pond experiments on growth have been generally successful. At present, 
more data are being acquired on T. zillii in this environment. In addition, 
a paper is being prepared on finclipping methodology and regeneration 
rates of these structures as casually observed during growth experiments. 
Growth data acquired from tagged fishes released into the lake is increas­
ing. During the period 29.1.74 to 23.11.74102 specimens have been returned 
.from the lake. 
Of these 57 (39 T. nilotica 13 T. zillii, 3 T. variabilis, and 2 T. leucosticta) 
had growth date provided. Of those specimens which were recaptured after 
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the period of one month 20 contained growth data and 9 did not. It is believed 
that with increased advertising several hundred specimens of Tilapia of 
greater than one month release-recapture intervals will be obtained. This 
data can then be compared to growth rates obtained in ponds, cages, literature, 
tagging experiments conducted in cages and ponds, and data obtained from 
growth rates employing ageing information. Combined, these data should 
provide insight into the age and growth of tropical species of fishes. 
2. THE BIOLOGY OF CATFISHES 
During the course of the study on age and growth of several fishes, 
Dr. J. Rinne pursued the collection of data on various aspects of the re­
productive biology of 5 species of catfishes within the suborder Siluroidea in 
Lake Victoria. Little such recorded information on Bagrus docmac and 
none of the other four species considered here are available. Both Bagrus 
and Clarias mossambicus are becoming increasingly important in fishermen's 
catches and accordingly as a food source for the human population around 
Lake Victoria. Different aspects of the biology of these two taxa need to be 
recorded. The other, more miniature species, Synodontis victoriae, S. afro­
fisheri, and Schilbe mystus are not as important commercially, however, 
are considered as excellent food by fishermen. In addition, the proposal of 
a trawl fishery on Lake Victoria deems it yet more important to examine the 
biology of these fishes. All 5 species listed above are captured by bottom 
trawl in different abundances relative to depth. 
Data on breeding seasons, size at maturity, egg size and fecundity of the 
species were collected. To date, fecundity and egg size of Clarias, Bagrus, 
Synodontis, and Schilbe have been determined. Breeding seasons will be more 
difficult to delineate due to the sporadic nature of data, however, this can 
perhaps be supplemented by previously collected information. 
3. HAPLOCHROMIS STUDIES 
Collection of data continued in the shallow inshore waters of Northern 
parts of Lake Victoria using gillnets ranging in sizes from Ii" to 3". In the 
previous years most of the work was concentrated on the offshore populations 
using trawling. 
The study was aimed at the following information: 
(a)	 Haplochromis species composition and proportion In gillnet catches 
especially in those breeding grounds of most fishes. 
17 
(b)	 Gillnet selectivity among Haplochromis grol
1
ps which show diversity 
of body forms. 
(c)	 The abundance of paedophagus species-those feeding on embryos 
and larvae of other fishes especially Haplochromis-and their impact 
on other species in the inshore areas. 
.;J.	 
(d) The feeding and breeding habits of Haplochromis. 
(e)	 Frequency of occurence of monotypic genera in the catches. 
The results obtained were as follows:­
(a)	 The identified trophic groups are all encountered in the ·inshore areas. 
These groups include mollusc eaters, paedophagus, insectivorous, 
phytophagus and predatory types. The paedophagus-larval embryo 
feeders-by nature of their feeding habits their distribution still remained 
linked with the spawning and brooding areas of the cichlids. 
Catches obtained from gillnets set far away from the shore never con­
tained any of the paedophagus species such as H. obesus, H. maxillaris, 
H. microdon, H. cryptodon of H. parviden. The catches contained many 
predatory species such as H. brownae, H. guiarti, H. longirostris and 
H. mento. However other predatory species still remained out of inshore 
catches. These included such advanced deep-bodied predatory Haplo­
chromis such as H. boops which are common in offshore areas in depths 
of over 30 metres. 
(b)	 The type of lake bottom (e.g. mud, rock, sand etc.) influence the dist­
ribution of Haplochromis. Some species, however, can be collected from 
various different types of bottoms and such species include many of 
the predators probably because of their feeding habits. 
(c)	 The larval-embryo feeders feed exclusively on larvae and embryos of 
other fishes though occasionally few sand particles may be found in the 
gut of very few specimens. Th.ese sand particles are accidentally ingested 
as it is very rare to come across them in guts. Among these species 
H. maxillaris seems to be the most active feeder considering the fre­
quency of occurrence of full stomachs. 
(d)	 Mouth brooding habits are very much wide spread in Haplochromis. 
A good proportion of beach-seine catches contain many Tilapia and 
Haplochromis incubating larvae and embryos in the mouth. As these 
incubating mothers are vigorously handled they tend to release their 
brood. 
(e)	 The occurrence of monotypic genera in' gillnet catches improved. 
Unlike the previous year (1973) Platytaeniodus was obtained along 
with other rrionotypic genera. 
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ELECTROPHORESIS 
. Work in Hap/ochromis taxonomy using enzymes continued to cover such 
enzymes as alcohol dehydrogenase, iso-citrate dehydrogenase, tetrazolium 
oxidase in addition to malate and lactate dehydrogenases. The work was 
slowed down by lack of some chemicals such as nicotinamide adenine dinu­
cleotide phosphate (NADP) which could not be obtained easily. The pre­
liminary results obtained indicate that the new technique used in addition 
to other techniques such as anatomical and morphological ones could solve 
the problems of Hap/ochromis taxonomy. It has been possible to detect 
differences in some of the Hap/ochromis species, differences between Hap/o­
chromis and Ti/apia and differences between Hap/ochromis and Astatoreoch­
romis using enzymes. 
4. LAKE BABATI SURVEY 
During the latter part of 1973 the Tanzania Fisheries Division requested 
EAFFRO to effect a fishery survey of Lake Babati. The total landings by 
weight and the size of fish caught had progressively decreased through the 
years and reached alarming proportions in 1972/73 prompting the fishery 
officials to prohibit any type of fishing on the lake for six months begining 
March 1973. EAFFRO therefore was requested to assess the status of the 
fishery of Lake Babati and consequently recommending methods of regulation 
which would result in a rational management of the resource. 
Four quarterly surveys were undertaken the first, during November 1973 
and the remaining three during 1974, i.e., during February, June and Nove­
mber. The quarters were selected to correspond with the seasons, but since 
there are only two main seasons in the Lake Babati area (the rainy season 
which lasts from about November to May and the cool dry season from June 
to October) each season therefore had two surveys. 
Four localities were selected and fished during each survey with two 
gangs of experimental gillnets of graded mesh sizes each 26 meshes deep. 
The mesh sizes ranged from 63.5 mm (2t ins) to 177.8 mm (7 ins) at 13 mm 
(l in) intervals stretched. In each of the four localities which were selected 
according to ecological and habitat differences, the experimental nets were 
set in an L-formation with one gang running parallel to the shoreline and 
the other perpendicular to it. The nets were top set (although in most shallow 
areas they reached down to the bottom) between 8 a.m. and 9 a.m. and hauled 
after 24 hours as is the practice with the local fishermen. 
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Data collected for eventual analysis included total and standard lengths, 
weights, sex and sexual maturity stages, catch rates and species composition 
A number of samples were also obtained from the fishermen's catches 
for weight and length measurements together with information in the number 
of nets used and the locality they were set. Also total numbers and weights 
were taken for comparison with experimental giUnet catches. 
The survey showed the exploited fish population comprised of two genera 
-Tilapia and Clarias. Tilapia constituted most of the catch, and comprised 
predominantly T. esculenta with some T. leucosticta and perhaps a few T. 
zillii. Clarias was caught in the larger mesh sizes and in hooks. There was a 
marked rise in catch per unit effort as well as total catch following reopening 
of the fishery after the six months closure. This rise, however, was short-lived 
anq catch rates dropped to very low levels within 9 months of reopening. 
Another observation was the rise in catch from February to June which could 
presumably be due to increased activity of the fish during breeding season. 
Again it was noted that the larger mesh sizes catch a wider range of sizes of 
fish than the smaller meshes. More than 80% of the Tilapia caught in the 
63.5 mm (2} ins) were mature and it appeared that Tilapia esculenta in 
Lake Babati mature at a smaller size than those in Lake Victoria or Kitangiri. 
It is yet too early to propose serious recommendations but tentative 
suggestions have been made and the survey will be continued. 
5. FISHERY ECONOMICS 
Research programmes into marketing, distribution cost benefit analysis 
and feasibility studies into certain aspects of the fisheries virtuarIy stopped 
with the departure of the United Nations economists and resignation of 
counterpart economists in 1972. Some of the more important projects which 
were curtailed included:­
(a)	 A project of improving upon the existing method of fish landing data 
for Lake Victoria and Lake Kyoga. The Project proposed an alternative 
system, referred to as the "Weighing System". This system is now in 
use in Kenya and Tanzania. The Uganda Fisheries Department has, 
however, continued with the "Sampling System". Mr. Whitting, one 
of the Project's Economists proposed some minor improvements upon 
the latter system. The "Sampling System" as presently used by the 
Department is potentially capable of yielding reasonably accurate 
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catch and other Statistics. 
(b)	 Experimental marketing of Haplochromis. This genus forms the single 
most important essemblage offish by weight in Lake Victoria as assessed 
using bottom trawling techniques. Hence industrial fishing in Lake 
Victoria will depend largely on finding suitable markets for this Haplo­
chromis. Large quantities of this fish were therefore to be marketed fresh 
and processed in various areas of East Africa to identify markets capable 
of absorbing at economic quantities large supplies that would result 
from operation of commercial trawlers. 
(c)	 Fishermen's costs and earnings on Lake Mobutu Sese Seko. The 
emphasis was to be placed on establishing the profitability of a motorised 
canoe when compared with a non-motorised one. Some studies were 
carried out but not enough information was collected to permit definite 
and final conclusions. 
The plan to combine a costs and earnings survey with the catch Assess­
ment survey on Lake Victoria similarly stopped abruptly while still in its 
initial stages, after the departure of Dr. Bazigos of the Food and Agriculture 
Organization. 
It is partly in response to this latter request that a costs and earning 
survey was carried out by the newly arrived Economist, Mr. P. Karuhanga 
along Lake Mobutu Sese Seko and Lake Kyoga, now Uganda's most import­
ant fishery in terms of tonnage and value of fish landed. It is hoped that more 
far reaching and definite conclusions will be made possible by the simul­
taneous and identical survey of both these fisheries, on the significance of the 
fishing industry within the context of the whole economy and in relationship 
to other sectors, and other questions. Relevant economic comparisons 
between these and other fisheries should be possible, as a result of the survey. 
The survey was designed to obtain qua'litative and quantitative informat­
ion on the structure and operation of the fishing entrprises along these lakes. 
Information on costs and earnings of owners and operators of these enterprises 
aims at establishing the relative importance to the fisherman, of non-fishing 
activities. 
To this extent a questionnaire was produced but proved necessarily 
lengthy and detailed, especially in comparison with previous studies, and 
touches on all aspects of fishing as an economic activity. A comprehensive 
.;.s. 
report should therefore emerge from this survey, and it is hoped policy 
makers will find it useful in as far as it will attempt to answer the question 
of why fishermen Co-operatives have failed to take root. 
6. FISHERY STATISTICS 
The problem is to evaluate optimum levels and techniques of fishing in 
the complex multiple species multiple gear fishery of Lake Victoria. Thus Dr. 
Marten and Mr. Guluka, the Statisticians at Kisumu set to understand this 
basic problem. A typical question might be, "What is the impact of the beach 
seine on overall fish yields, in light of the fact that it captures many fish 
before they are old enough to be captured by other types of gear, considering 
also that it may indirectly help or hurt some species by diminishing the quant­
ity of prey or food fish?" The same question can be asked about the small 
gillnets which have recently come into use to exploit the large stocks of 
Haplochromis and Synodonlis. It was intended to use the method of Schaefer 
(1954) to exploit the information contained in 40 years of records on the Lake 
Victoria fishery. Schaefer's method was developed only for a single species 
single gear fishery, but the same approach could be extended to the more 
complex situation in Lake Victoria. 
Schaefer's method is basically an empirical one, which uses information 
on total yields observed at the different fishing intensities which have occurred 
over the history of the fishery. However, to be of use the records must be in 
terms of total catch of each species. Since the records on Lake Victoria give 
only the catch of each species per boat at selected landings, with no indication 
of how the total number of boats (necessary to calculate total catch) has 
changed over the years, it was necessary to abandon Schaefer's method. 
Whereas Schaefer's method exploits information on variation in a fishery 
through time, the same approach could be applied to information on spatial 
variation in the fishery at one point in time, in order to see the association 
of fish catch with various concentrations and combinations of fishing gear 
found at various locations. It should be possible by means of multiple re­
gression analysis to fit a curved yield surface with respect to the intensity 
of use of different kinds of gear and calculate for what combination of gear 
intensities the catch is a maximum. 
To this end, monthly catches for 1972 and 1973 from all recorded stations 
in Lake Victoria have been placed on ten thousand computer cards. Where 
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the information was available, the cards have been punched separately for 
catches in different sized nets, hooks, and seines. This will allow computation 
of the catch of each kind of fish per boat or net at each station-the "depen­
dent" variables of the problem. 
The "independent" variables are the density of fishing boats or particular 
types of fishing gear per mile of lake shoreline. Since this information is not 
generally available in the reports of the fisheries departments, it has been 
necessary to draw on a variety of sources. The number of boats operating 
within ten miles of each station was evaluated from a Tanzanian ground canoe 
survey (1973), Ugandan serial canoe survey (1972), and original data sheets 
of the nets and other gear per boat were tabulated from original data sheets 
of the Catch Assessment Survey (1972), daily record sheets of the Uganda 
Fisheries Departments, and our own samples of boats landing in Kenya. 
Although the analyses are not yet complete, a similar but simple plot of 
total catcha gainst density of canoes, based on the Catch Assessment Survey 
report of Wetherall (1973), can give a glimpse of the situation on Lake 
Victoria. It has been shown that Lake Victoria has a wide range of fishing 
intensities with higher catches generally associated with higher fishing in­
tensities. Although it is suggested that catches at the highest fishing intensities 
are somewhat lower than the highest catches which occur in the range of 10-15 
boats per mile, it appears that the multiple species fishery as generally resiliant 
to a broad range of fishing intensities. This contrasts with the situation for 
particular species, such as Tilapia esculenta, Labeo, Barbus, Mormyrus, 
Alestes, and Schilbe, which have declined drastically as a consequence of 
heavy fishing. 
7. YlELD DETERMINATION USING LENGTH FREQUENCY DATA 
Estimation of growth coefficients and total mortality has been done in 
the past using methods proposed by Beverton and Holt and lately Ssentongo 
and Larkin. Both these methods require a quantity of data of substantial 
details. 
Dr. G. Marten has concentrated on this problems and taking into account 
the fact that growth and mortality data will not become easily usable in 
the near future, he has proposed a new approach to the determination of a 
Yield Equation with some idea of optimum levels of effort. This equation is 
described further on in this report. 
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8.	 BEACH SEINE AND GILLNET SURVEY IN THE KENYA WATERS 
OF LAKE VICTORIA 
This survey, initiated in the last year was further continued by Dr. G. 
Marten and Mr. B. Wanjala based in the Kisumu Substation. Its general 
objective was to assess the overall condition of breeding st0cks jn relation 
to fishing gear, particularly the possible effects of wide spread operation of the 
,;J.	 
commercial beach seine on recruitment of Tilapia species. 
Hence monthly surveys of major fish landings was conducted where data 
on length frequency distributions were collected using both commercial 
catches as well as data obtained by experimental fleet of gillnets and beach 
seine. 
The data so obtained will give some preliminary comparison between 
experimental gear (beach seine and gill net) with the performance of commer­
cial gear. Lengths at first maturity for the major species have been estimated. 
Whilst gill net selectivities have been obtained for the various meshes, 
overall effect of the commercial beach seine as operated within Kenya waters 
of Lake Victoria has been amply demonstrated particularly as far as harvesting 
of juvenile and breeding segrpent of the Tilapia population is concerned. 
Some tentative ideas on the management of the beach seine fishery in the 
Kenya waters of Lake Victoria have been suggested. 
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APPENDIX A 
A PRELIMINARY OBSERVATION ON THE AGE, GROWTH
 
AND TAGGING OF BAGRUS, CLARIAS AND CERTAIN T1LAPIA
 
SPECIES FROM LAKE VICTORIA
 
JOHN N. RINNE
 
Ageing offishes 
Most age information has been accumulated on Bagrus docmac employing 
vertebrae rings. It is noted that combining 2 rings yield lengths very similar 
to age classes calculated by CHILVERS (1968). These rings cannot obviously 
be attributed exclusively to spawning on the basis of their appearance prior 
to size at maturity (ca.30 cm, see section on catfishes of this report). The 
fact that they occur with uniformity, (i.e. every 2 to 3 cm of fish growth) 
suggests ring formation may only be an innate characteristic in the develop­
ment of vertebrae in this species. Further, a single specimen of Bagrus 
recaptured grew from 26.0 to 40.0 cm in one year. This encompasses 6 or 7 
vertebrae rings. Such a growth increment in an annual cycle perhaps is 
positive evidence for the interpretation of ring patterns as being innate in 
development of vertebrae. Comparison of vertebrae ring patterns with those 
of pectoral spines may help to solve this problem. 
On the basis of data offered above, several other approaches to the deter­
mination of age in this species are recommended. First, length frequency 
plots should be monthly of large samples of Bagrus (1,000 fishes or more) 
at several established localities. Movement of histograms to the right (at 
such intervals) may give some insight into growth rates. This has been noted 
in preliminary observations on catches from the IBIS in March and May, 
of this year. Increases of several centimeters in 'the two-month interim occur­
red. 
Extrapolated, this could result in a minimum growth of 12 to perhaps 
15 centimetres per annual cycle. This agrees closely with annual growth 
of the above tagged specimen recovered (14 cm). Casual inspection of length 
frequency plots again from March and May "IBIS" catches suggest a peak at 
15 to 17 cm and another around 30 to 33 cm. Further, a plot of old (May 
1970) "IBIS" data gives peaks at 7, 20 and 40 centimetres. Juvenile fishes 
would naturally grow more rapidly and may reach 17 cm in the first year of 
life. Reduction of growth to 12-14 cm in the second year prior to spawning 
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would then result in the second peak of around 30 em. This is very much in 
agreement with growth rates of Bagrus bayad in Lake Turkana (Rudolf; 
JOHN LOCK, pers. comm.). In any case, large samples can be easily collected 
in zones III and IV (between Homa Bay and Uyoma Point) of Winam Gulf. 
This would necessitate the availability of a research vessel equipped witq a 
bottom trawl on a monthly basis at Kisumu. 
The other approach involves a stepped-up programme of tagging of this 
species. Very few (212) specimens have been tagged to date. This fish is very 
easily stressed by trawling as observed on the "IBIS". However, short hauls, 
especially at night in the above-mentioned areas of the lake would allow for 
a large number of fishes to be tagged with continued effort. Growth rates and 
age based on tag recoveries could then be ascertained. Earlier attempts at 
rearing this fish in aquaria suggest its failure to feed (EAFFRO 1960). 
Experimental ponds or cages at Kisumu could be employed, however, 
these are again unnatural and atypical growth rates would surely result. 
Perhaps the latter environment merits an attempt considering both the con­
sistent availability of prey fishes which enter the cages and cannot escape 
and the similarity to natural conditions. 
Clarias mossambicus is capable of and has been reared in ponds. However, 
information on growth rates are few. Vertebrae rings suggests growth more 
rapid than that of Bagrus although less than a dozen have been processed 
(Table I). 
Table I: Growth of Clarias mossambicus based on vertebrae ring patterns. 
Ring Number 1 
2 3 4
51 
67 
Size (em) 7.2 11.0 15.7 
19.0 21.6 26.4 
37.8 
One tagged specimen of Clarias returned grew from 39.8 em to 45 em 
in 4 months. This suggests a possible growth of 15 centimetres per year. 
Only 96 individuals of this species have been tagged. Sample size of this species 
from trawl catches are normally not large enough to employ the length 
frequency method on a monthly basis to detect growth. Increased emphasis 
on tagging as with Bagrus would be desirable and the most feasible method 
of deciphering growth in this siluroid. 
The only other attempt at ageing fishes was by use of otoliths. Small 
samples of these were collected and forwarded to Dr. Mathews in Mexico, 
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however, no word has been received on results of his examination. Ring 
patterns could not be discerned with conventional techniques. The above­
mentioned researcher claims to be able to delineate daily rings on some marine 
speCies. Whether or not this can be done with tropical freshwater species 
remains to be recorded. 
Scales from Tilapia should be examined once the reading machine now 
on order, arrives. Work should be performed on T. nilotica, T. zillii, and 
T. leucosticta. In case of the first, as it is becoming more important in fisher­
men's catches and all three since no information of this kind yet exists. 
Growth offishes 
Growth rates of Tilapia spp. have been estimated based on tagged fishes 
recovered from Lake Victoria. Previously results were almost exclusively 
drawn from pond and cage growth experiments and few data from the tagging 
programme. Most information of this nature :ue available for T. Ililotica 
and T. zillii (Tables 2 through 5), and much less for either T. leucosticta or 
T. )'ariabilis (Table 6). In addition, estimates of growth derived from T. 
variabilis reared in pond and cage environments are provided (Table 7). 
Growth rates offered must be considered as minimum because growth is 
reduced due to tagging (RINNE, In Press). 
T. nilotica 
Returns were divided into fishes free for greater than 50 days and those 
of less than this release-recapture interval. Fishes in the former category 
and ranging between 10 and 13 cm at tagging grew an average of 1.1 cm per 
month (range 0.2 to 2.7 cm; Table 2). Weight gains ranged from almost 
nothing (1.7 gr.) to 29.4 gr. per 28 days (I month) period and averaged 10.9 
grams in this same time interval. This size group of fishes were free on an 
average of 81 days or almost 3 months. 
Fishes between 15 and 20 cm total length (mean 17.5) grew somewhat 
less in length and more in weight than the smaller mean-sized fishes. How­
ever, only three specimens are in this size range. Two fishes around 20 
.::entimetres appear to maintain a growth rate similar to those in the 15 to 
20 cm size group. A larger fish (31.0 cm) was further reduced in growth in 
length and did not increase in weight after 47 days of freedom. The single 
largest fish recovered and near the maximum size for this species did not 
grow at all in a four-month period. 
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Table 2. Mean growth rates of Tilapia nilotica tagged in Winam Gulf and of greater 
than 50 days release-recapture intervals. 
Length at Days to 
Growth per month 
Tagging (cm) 
I 
Recapture 
Length (cm) Weight (gr) 
I 
10.9 68	 
0.9 
6.2 
11.1 68	 
1.1 
10.3 
11.2 84	 
0.8 8.3 
11.5 64	 
1.5 
15.3 
11.5 72	 
0.6 
5.8
I 
.;.t­
11.8 61 
1.1 
14.7 
I 
11.9 
56 
0.8 
9.0 
12.0 84	 
0.2 1.7 
12.1 273	 
0.9 
14.4 
12.9 
100	 
2.7 
29.4 
13.0 57	 
1.0 
4.4 
13.1 58	 
1.0 
10.1 
-
Mean 12.0 
I 
81	 
1.1 
10.8 
15.4 84	 0.5 
11.3 
18.5 159 1.1 
26.4 
}8.6 
55 0.4 
19.8 
Mean 17.5 99	 0.7 
19.1 
20.0 156	 1.2 
30.5 
21.3	 80 
0.8 
36.8 
-
-
Mean 
20.7 
118	 
1.0 
30.5 
31.0 
97	 0.2 
0.0 
52.8 113	 
0.0 
0.0 
Growth rates of this species based on fishes free for 50 days or less (act­
ually 41 days or less) are similar for the same size groups as those of greater 
release-recapture time intervals (Table 3). Calculations of growth per month 
within this group that were free for greater than 21 days suggest a 1.2 cm 
per month increase, by comparison those free for less than this time interval 
display a somewhat red uced rate of increase in length (0.7 cm/month). 
Fishes between 16 and 22 cm in size grew an average of 0.5 cm per month. 
Individuals within this group that did increase in weight grew similar to fishes 
of less than 15 cm or between 16 and 19 cm. Again, fishes around 20 to 22 cm 
mean size grew more in weight than small, mean-sized individuals. 
A probable growth curve for this species is offered on the basis of the 
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Table 3. Growth rates of T. nilotica relative to' size and based on tag recoveries. All 
fishes are of less than 50 days release-recapture intervals. 
N Length at Days to Growth/month 
Tagging (em) Recapture Length (em) Weight (gr) 
10.4 7	 1.2 0.0 
10.5 19	 1.1 7.3 
10.9 21	 1.2 0.0 
11.0 24	 0.3 0.0 
11.0 35	 0.4 0.0 
11.3 8	 2.8 11.5 
11.4 5	 0.6 0.0 
11.5 41	 1.4 6.7 
11.9 8	 0.4 0.0 
14.7 25	 1.1 7.3 
10 11.6 21 0.9 9.8 
(0.7,p21 days 
1.2,~21 days) , 
16.5 27	 0.5 5.0 
16.6 22	 0.5 6.4 
19.7 28	 0.3 15.0 
3 17.6 26	 0.4 8.8 
20.0 35	 0.0 0.0 
20.3 43	 0.4 39.0 
22.0 24	 1.2 78.2 
3 20.8 34	 0.5 58.5 
No growth in length
 
11 12.3 7 0.0 10.0(4)
 
I 16.9 8 0.0 0.0
 
2 21.0 25	 0.0 9.4 
above data in conjunction with that computed in ponds for smaller (less than 
10 cm) specimens (Fig. I). Ti/apia ni/otica is certainly capable of growing 
to 16 cm in its first year of life. Growth becomes reduced thereafter as this 
species approaches maturity. It may reach 24 cm by the end of the second 
year of life and 30 cm by year 3. Few specimens on which to base growth 
estimates thereafter are available and rates are only extrapolated to that size 
(45 cm or more) where fishes most likely increase little if any in length. 
T.	 zillii 
This species appears to grow somewhat more rapidly than T. nilotica 
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Table 4. Growth rates of Tilapia zilli relative to size and based on tag recoveries. All 
fishes are of greater than 42 days release-recapture intervals. 
Length at Days to 
Growth/months 
Tagging (cm) Recapture Length (cm) Weight (gr) 
13.6 43 0.0 0.0 
16.0 
42 
0.0 0.0 
8.8 51 2.0 17.8 
9.0 308 
1.9 0.0 
8.9 179 2.0 17.8 
11.5 55 
2.0 
0.0 
11.5 
365 
1.6 73.0 
11.5 
81 
1.2 5.2 
12.5 
65 
0.6 
6.5 
13.0 
48 
2.3 
61.3 
13.6 
43 0.0 0.0 
14.1 
84 
3.5 72.7 
14.6 
42 0.7 
­
14.7 54 0.2 10.3 
13.0 
93 
1.3 
38.2 
18.0 55 1.6 28.5 
18.3 55 
1.0 24.7 
18.2 55 1.3 26.6 
22.8 55 0.1 33.0 
(Table 4 and 5). Small (9.0 em) individuals of this species free for more than 
42 days increase as much as 2.0 em a month. One increased 17.8 grams per 
month. Fishes between 11 and 15 em grew an average of 1.3 em per month. 
Those that did increase in weight displayed a mean gain of 38 grams per 
month. Only two larger fishes (18 em) are available and mean growth rate is 
similar to that of smaller (10-15 em) mean-sized fishes. Only one fish larger 
than 20 em was recaptured. After being free for 55 days in grew only 0.1 em 
per month, however, it increased 33 grams in this same time period. 
Estimated monthly length increments for individuals of this species 
after less than 42 days of freedom are shown in Table 5. Eleven fishes ranging 
in size from a mean of 12.3 to 17.2 did not increase in either length or weight. 
The 25 that did grow ranged between 10 and 15 em at tagging. A mean 
increment of 1.8 em per month (28 days) nad 21.2 grams was calculated. 
Overall fishes were free in the lake on an average of only 18 days (range, 
30 
- -
Table 5. Growth of tagged T. zilli relative to size. Aii fishes are of less than 42 d'lYs 
release-recapture intervals. 
N Length at 
Tagging (em) 
8 12.5 
3 17.2 , 
10.0 
10.3 
10.9 
10.9 
11.1 
11.2 
11.3 
11.5 
1l.5 
11.6 
11.6 
12.1 
12.2 
12.2 
12.4 
12.5 
12.6 
13.2 
13.4 
13.4 
13.4 
13.5 
13.9 
14.3 
15.0 
-
12.2 
Days to 
Recapture 
17 
29 
7 
7 
13 
21 
15 
9 
20 
11 
32 
10 
18 
29 
8 
32 
10 
32 
38 
6 
38 
10 
16 
29 
3 
8 
21 
-
18 
Growth/month
 
Length (em) Weight (gr)
 
0.0 0.0 
0.0 0.0 
4.0 0.0 
5.2 0.0 
1.0 0.0 
Ll 0.0 
5.6 30.0 
1.4 0.0 
3.1 42.0 
1.2 0.0 
1.8 25.0 
1.2 0.0 
2.2 0.0 
1.5 12.1 
0.4 0.0 
0.9 17.5 
3.9 14.0 
0.6 17.5 
0.8 0.0 
2.0 0.0 
0.4 ILl 
1.0 0.0 
1.2 0.0 
1.8 10.0 
1.0 0.0 
1.4 0.0 
2.0 33.0 
1.8 21.2 
(1.8~15, 2.0~14) 
(1.0~28, 2.2~28) 
7 to 38 days) prior to recapture. If one seperates the total number of fishes 
into two parts; those of less than 14 days freedom and those of 15 or greater, 
mean growth rates in length (2.0 and 1.8 respectively) are not much different 
from the overall mean. Yet, when one groups these fishes into individuals 
free for greater than 28 days and those less the means are markedly different. 
Those in the former category grew only 1.0 Col per month while the latter 
averaged 2.2 Col per month. The former value is very similar to the 1.3 value 
calculated for fishes of greater than 42 days release-recapture interval. Close 
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Table 6. Growth of T. leucosticta and T. variabilis as observed from tagged fishes. 
N 
Length at 
Tagging (em) 
Days to 
Recapture 
Growth/month 
Length (em) Weight (gr.) 
Tilapia leucosticla 
5 
11.3 
13.5 
15.0 
17.1 
17.7 
217 
21 
63 
3 
5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
32.5 
0.0 
0.0 
12.7 
13.5 
-
14 
33 
-
3.0 
1.7 
-
-
16.8 
-
2 13.1 
24 2.4 
16.8 
2 
18.4 
20.8 
-
19.6 
285 
45 
-
165 
0.1 
0.9 
-
0.5 
1.5 
34.2 
-
17.9 
Tilapia variabi/is 
6 
14.5 
19.4 
20.0 
20.8 
22.0 
22.7 
10 
44 
80 
12 
15 
4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.6 
14.7 
-
132 
115 
-
1.7 
0.8 
-
15.9 
-
-
2 12.2 
124 1.3 15.9 
22.1 
22.3 
23.2 
-
21 
38 
34 
-
1.2 
0.6 
0.8 
-
0.0 
51.0 
16.0 
-
3 
22.5 31 0.9 33.5 
examination of Table 5 indicates that fishes in the 28 days or less group were 
actually in the lake for 21 days or less. These data suggest that returns of less 
than 3 weeks or I month are perhaps not reliable estimates of growth and 
most likely overestimate characteristic growth in this species. 
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Fig. 1. Theoretical growth curve for T. "ilotica based on tagged fishes returned from Kenya 
waters of Lake Victoria. 
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Fig. 2. Theoretical growth curre for T. zilli based on tag returns from the ~enya waters of
 
Lake Victoria.
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A theoretical growth curve was also constructed for this species (Fig. 2). 
It appears to reach 18 to 20 em in its first year of life and 25 em by the end 
of the year two-the reduced rate again due to maturation. This growth rate is 
similar but slightly less than suggested employing data from both pond-reared 
fishes and tagged individuals. No member bf this species (approx. 3,200 
tagged to date) over 25 em has ever been captured and tagged in the Kenya 
waters of Lake Victoria. The maximum size of this fish is very possibly 
reached by its second year of life and certainly by the third. 
T. leucosticta 
Only 9 individuals of this species were returned which were accompanied 
by growth information. Five of these, ranging in release-recapture periods 
of 5 to 217 days, did not grow in length. One individual increased 32.5 
grams per month in weight. Two individuals of 13.1 em mean size grew 
2.4 em/month. However, only one was free over a month and similar over­
estimation of growth may be involved as suggested above for T. zillii. Two 
larger specimens increased at the rate of 0.5 em and 17.9 em per month. 
These rates are in general greater than that recorded in ponds (LOWE­
McCONNELL, 1957). 
T. variabilis 
Again few tags returns are available for computations of growth in this 
species (Table 6). Six fishes around 20 centimetres did not grow but only two 
were free for greater 28 days. Two fishes out for over 4 months grew an 
average of 1.3 em per 20-day period. Larger specimens (22.5 mean size) 
increased less in length (0.9 em ),but more in weight (33.5 grams). 
More data from ponds and cages are now available and allow for estimat­
ion of growth in smaller fishes (less than 10 em; Table 7). Two different groups 
of this species reared simultaneously in cages grew at markedly different rates. 
This is attributable to density dependence of growth. Those not crowded 
grew 7 times as much in length and over 17 times in weight as the group in 
the high density cage. The first group is considered to exemplify more the 
innate growth rate of this species. Growth in ponds was less than in cages. 
This contrasts with results for both T. zillii and T. nilotica (RINNE In Press). 
Overall, this species averaged 10 to II grams increase weight per month. 
On the basis of above calculated growth rates a preliminary curve for 
T. ~'ariabilis was constructed (Fig. 3). Similar to the former two species this 
fish may grow to 17 em by the end of the first year of life and to 22 to 24 em 
by the end of year two. 
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Fig. 3. Theoretical growth curve for T. variabilis based on growth rates observed in cages, 
ponds and from tagged fishes recovered from the Kenya waters of Lake Victoria 
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Great plasicity in growth of members in the genus Tilapia appear to exist 
on the basis of this work and that of others (LOWE McCONNELL, 1958; 
FRY ER 1961). The former author suggested a growth rate of 0.8 cm per 
month for T. nilotica free over one month. This agrees well with my results, 
however, specimens were generally smaller in mean size in my study. FRYER 
(1961) employing growth rates from tagged fishes in "the Kisumu area" 
constructed a growth curve for T. variabilis. It is much different than mine and 
suggests fishes require almost 6 years to reach 23.6 cm. This is almost thrice 
the time required to reach this size as suggested by my estimates. Part of this 
is due to his assumption that fishes only reach J2 cm by the end of year one. 
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Notwithstanding that pond growth rates are higher for Tilapia even minimum 
rates in these environments (ca. 1.6 month) imply that growth is more rapid 
than he assumed. No rates of growth in Lake Victoria are available for com­
parison in T. zillii or T. leucosticta. 
More data are needed for all species of this genus and preferably from the 
tagging programme. Growth rates of Tilapia in ponds have always appeared 
to give higher estimates of growth, than those in their natural environment. 
It is therefore recommended that tagging fishes be continued and data from 
returns be employed to construct a more reliable growth curve. Fishes 
smaller than 10 cm cannot be tagged successfully without stress. Rates of 
growth in ponds environments should be relied upon for these individuals. 
This seems valid considering fry and juveniles live in shallow water environ­
ments similar hydrologically to those of ponds. This "lower end" of the 
growth curve should be obtained by pond and cage experiments employing 
"fry in mouth" and very small fishes (10 cm). In accordance, growth experi­
ments of any of the species involving larger specimens (10 cm or greater) 
should be de-emphasized and energy directed toward continual and extensive 
tagging of literany thousands of fishes in this genus. Growth rates more 
similar to those actually occuring in the lake in the respective species will 
result. After all, it is this environment we are concerned about, at least until 
pond culture is considered necessary and/or devdoped. 
Tagging offishes 
This programme of research has been more successful than the previous 
two. It has greatly supplemented the goal of growth estimation in Tilapia. 
In addition, it has given some preliminary indications of mobility of members 
ot this genus in the Kenya waters of Lake Victoria. It will not, however, 
provide population estimates for several reasons. First, there is a positive 
influence in capture for gill-netted fishes. Secondly, the procedure for return 
(non-availability of untagged Tilapia caught in a given area) do not permit 
estimation of populations. 
As of 31st July 1975 over 10,500 fishes including mostly Tilapia spp. 
has been tagged and released in Lakes Victoria and Turkana (Table 8). 
Most were tagged and released in Kenya waters of the lake, few in Tanzania, 
and none in Uganda. The first area has served as a pilot study and expansion 
to the waters of the 2 other Partner States need to be implemented. No 
returns were obtained from Lake Turkana according to personnel of the 
Lake Rudolf Fisheries Research Project despite extremely high catches in 
the Kalikol area (Ferguson's Gulf) immediately after initiation of the tagging 
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Table 8. Summary of all fishes tagged by EAFFRO Kisumu Substation in Lakes Victoria 
and Turkana (Rudolf) from February 1974 through 31 July 1975. 
Lake Victoria 
,;.s.. 
Kenya Waters No. tagged 
Haplochromis spp 1,082 
Bagrus docmac 212 
Labeo victorianus 150 
Clarias mossalllbicus 96 
Barbus spp. 
55 
Lates niloticus 
44 
Alestes spp. 27 
Synodonlis spp 
12 
ProlOpterus aethiopicus 
13 
Schilbe mystus 
3 
Mastemcembelus 1 
G;and total 8,725 
1,696 
+7,029 (Tilapia, see Table 10) 
Tanzania waters 
T. esculenra 
374 
T. nilotica 
290 
Clarias mossambicus 
82 
T. variabilis 
84 
T. zillis 
42 
Bagrus docmac 45 
Protopterus aethiopicus 18 
Labeo victorianus 
35 
Lake Turkana 970 
T. nitotica 
523 
Alestes barimose 
134 
Hydrocyon /orskali 69 
Tabeo hourie 52 
T. gali/ea 
36 
T. zilli 
6 
Barbus bynni 1 
Synodontis schall 1 
822 
Total fishes tagged in both lakes: 10,517 
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Table 9. Summary sheet of Tilapia species returned between Feb. 1974 and July 1975 with 
respect to time, species, and growth data or lack of (left and right columns respectively 
under each species). 
Days to Recapture T. nilotica T. zilli T. variabilis T. leucostica Totals % 
0-7 10 10 7 22 0 9 I 3 62 43 
8-14 15 2 9 5 4 I I 4 41 28 
15-21 3 I 13 2 3 I 2 I 26 18 
22-28 5 5 6 0 0 0 0 0 16 II 
Sub-totals 33 18 35 29 7 II 4 8 145 
Percent 23 12 24 20 5 8 3 5 100 
Two, three months and over (Below) 
29-56 12 3 II 3 2 I 2 3 37 48 
57-84 14 2 3 2 0 I I 2 25 32 
84 and over 6 I 2 0 2 2 2 0 15 20 I 
Sub-total 32 6 16 5 4 4 5 5 77 
Percent 42 8 22 6 5 5 6 6 100 
Grand Total 65 24 51 34 II 15 9 13 222 
Grand Percent 29 II 23 15 5 7 4 6 100 
No. Percent by Species 89 40 85 38 26 12 22 10 100 
OTHER DATA FROM TABLE 
All species combined: n % 
Accompanied by growth information 126 61 
No growth information available 86 39 
Less than one month to recapture 
growth information 79 54 
No growth information 66 46 
Over one month to recapture 
growth information 57 74 
No growth information 20 26 
operation in November 1974. It was hoped comparative growth rates and 
movement might be obtained from a few specimens. This will eventually 
come as the project in coordination with Kenya Fisheries Department now 
has over 2,000 specimens tagged in the Ferguson's Gulf areas of the lake. 
Table 9 provides a summary of all Tilapia (222) returned relative to species, 
days free, and presence or absence of growth data. Most returns were either 
T. nilolim and T. zillii (76 per cent combined) and more were of less than 28 
39 
days in duration rather than greater. In contrast to either T. variabilis or 
T. leucosticta these two species also had a greater percentage of returned 
specimens of over 29 days release-recapture intervals. Combining all species 
indicates 3 of every 5 fishes returned contained length-weight data at time of 
capture. By comparison, those fishes of less than one month release-recapture 
time intervals displayed a near 50-50 ration of growth and no-growth in­
formation while those of greater than one month of freedom, suggested 
three of every four having growth information provided with returns. 
Considering the four species of Tilapia, more T. zillii and T. variabilis 
have been tagged to date (Table '0). This in part, reflects choice of sandy 
beaches for seining as opposed to muddy bottoms which are inhabited by 
T. nilotica and T. leucosticta. Recoveries did not proportionally follow number 
of fishes tagged. Total number of fishes tagged and available for potential 
recovery has to be reduced by 30 per cent due to tag losses (RINNE In Press). 
After doing this relative percentages of each species returned was calculated 
(Table 10). Percentage return of T. nilotica was a magnitude higher than the 
other three species. T. zillii and T. leucosticta were similar in return rate 
and percentage returns of T. variabilis was lowest despite ranking second in 
number of fishes tagged. Overall, a mean return of 4.5 per cent was cal­
culated. 
Table 10. Relative numbers of Tilapia spp tagged and recovered in the Kenya waters of 
Lake Victoria, 1974-75. 
Less 30% 
1974 1975 Total 
for tag loss Recoveries 
% 
T. zi/Ii 
2,660 
600 
3,260 
2,282 85 3.7 
T. variabi/is 
1,603 417 2,020 1,414 
26 
1.8 
T. nilotica 
785 201 986 
698 89 12.8 
T. leucosticta 
664 99 
763 535 22 4.1 
Total 
5,712 1,347 
7,029 4,929 222 4.5 
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Most Tilapia returned were captured by beach seine, fewer by gillnet, 
and others by hook and line, mosquito net, or unreported means as shown 
below: 
Relative number of fishes returned in respective gears in Kenya waters 
of Lake Victoria 
Table 11: Relative number of fishes returned in respective gears in
 
Kenya waters of Lake Victoria
 
Mosq. 
Method B. Seine G. net Long L Hook net Other Trap Total 
n 81 46 33 26 24 4 1 215 
Table 12 gives total number of other fishes and Tilapia tagged and recovered 
in the 7 arbitrarily designated areas. Ranking percentages of total fishes 
tagged and recovered by areas suggests a moderately direct relation between 
these two variables. The Kisumu area ranked 4-5 in total individuals tagged 
along the Muhoro-Karungu sector, however, the former ranked first in per­
centage returns and the latter sixth. Returns were greatest in the Kisumu 
area largely due to (I) pond reared specimens being tagged and released in the 
lake and (2) the proximity of the EAFFRO Substation. 
The converse, or remoteness of the Muhoro-Karungu area, explains 
low return from this area. Distance promotes lack of communication and 
little stimulation created by payment of rewards and revisiting the area for 
tagging purposes exists. The few returns (rank of 5) in area III in comparison 
to fishes tagged (rank of I) is also perhaps attributable to distance from the 
Kisumu Substation. In general, data do suggest that the more fishes tagged 
the more returns one can expect, other things being equal. 
Table 13 shows estimated movements of Tilapia -based on tag recoverIes. 
These can only be as accurate as the information prqvided by fishermen to 
Kenya Fisheries fish Scouts or EAFFRO staff members. If a recovery was 
stated to be from the same place name as tagging location (e.g. Kaloka, 
Asembo, or Uyoma) it was treated as no movement. Sometimes more accurate 
sublocations were provided in return information and calculations of move­
ment (in a straight line) were made. 
Seventy of 83 (84 per cent) of the T. nilotica recovered after being tagged 
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4-5 
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9 
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5 I I I 2 I 4 
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33 
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from either pond or lake environments showed some movement (Table 13). 
The former group was employed to increase information on growth for this 
species. A much greater percentage (90 per cent) of returns initially introduced 
into the lake from ponds displayed movement than those captured in the lake 
(65 per cent), then tagged and released. This is most likely to wandering in a 
new environment. Accordingly, these specimens perhaps should not be 
considered in conclusions on movement. However, distances moved by these 
two groups of fishes were similar. Most (82-ponds; 73.5-lake) moved less 
than 5 km in a mean time interval of about a month. 
Tilapia zillii released after being reared in ponds appear to also move as 
opposed to not moving. By comparison, T. zillii tagged in the lake are more 
resident. Sixty-six per cent of fishes in the latter category did not move. 
Again, those that did move traversed less than 5 km. All Tilapia variabilis 
were captured and tagged in the lake. Nine, out of ten did not move. The 
two specimens that did move (one out 115 days) moved 2 to 5 km. Tilapia 
leucosticta also appears to be resident, both for pond-and lake-tagged 
fishes. Two of three and one of four of fishes in each of these two categories, 
respectively, did not display any movement in time periods ranging from 5 
to 285 days. 
Considering Tilapia as a genus, for every fish that moved some distance, 
another did not. Only 20 moved greater than 5 kilometres in distance. 
Granted, time intervals to recapture were overall brief (l to 3 months), 
yet there is no apparent direct relation between number of days out and dis­
tance moved (Figs. 4 and 5). On the basis of present data it appears that 
members of this genus do not move and are by and large resident. 
Table 14. Seasonal movements of T. nilotica and T. zilli in Kenya waters of Lake Victoria. 
N	 
Quarter 1 
Quarter II 1Quarter III 
Quarter IV 
(Jan-March) (Apr-June) (Jul-Sept.) (Oct.-Dec.)
, 
T. nilotica 
Mean 
Km 5.2 3.5 
7.7 
13.8 
N 26
14 3120 
No Movement 3 
4 4 10 
T. zil/i 
Mean Km 6.3 5.8 
4.3 1.0 
N 
17
844 
No Movement 
7 
1 9 33
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Tilapia nilotica appears to be more active between JuJy and September 
on the basis of mean distances moved and most active in the October­
Ii December quarter (Tabre J4). However, it was also during this quarter that 
most fishes showed no movement. Ti/apia zil/ii was more active in quarter 1 
on the basis of mean distances traversed and the relative number of fishes 
that did not move at all. Distances, however, are not markedly different 
and more data are obviously needed to confirm these conclusions. It is 
recommended that the tagging programme be continued and expanded 
to the Tanzania and Uganda Waters of Lake Victoria. Some effort has 
been expanded in the former, but work in the latter waters needs to be 
initiated. Tagging operations in the Kenya waters should be conducted in 
regular 2-week safaris each month covering each of the 7 major areas, twice 
in a little over a year. If this is not feasible, then effort should be distributed 
near the mouth of Winam Gulf (area 6) and areas immediately inside and 
out to allow for detection of exchange of populations. 
Beach seining in these areas provide many Ti/apia for tagging, however, 
few are captured with a bottom trawl. The latter gear will produce more 
catfishes. Visitation of aU beaches in the 7 areas and collection of tags and 
reward payment should be performed on a quarterly basis. Rewards should 
be increased to 10/- per returned tag if accompanied by appropriate infor­
mation. Lack of the latter should be compensated with the established 5/­
per tag. More Bagrus and C/arias should be tagged as suggested in section I 
of this report. Also, larger specimens of T. nilotica often captured by trawling 
should be tagged rather than employing them for the usual palatability tests. 
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APPENDIX B 
THE KAGERA RIVER: PRELIMINARY OBSERVATIONS ON ITS
 
FISHERY AND LIMNOLOGY
 
J. OKEDI, F. CHALE AND P. BASASIBWAKI 
River Kagera originates from mountain ranges running from south 
(in Burundi) to North (in Rwanda). The main tributary from Burundi 
(Ruvuvu River) forms the main tributary from Rwanda to form a large 
river (Kagera) which joins a series of swamps and small lakes along the 
Rwanda-Tanzania Border. Later on in the river course another tributary 
(River Ngono) joins the main Kagera near Kyaka in Tanzania before it 
flows into the western part of Lake Victoria in Uganda. The river stretches 
for about 36q miles along its course and for the great part of the river sur­
veyed, the river banks are lined up with dense papyrus swamps which make 
it difficult to get access to the river. 
River Kagera has a great potential for the production of hydro-electric 
power and irrigation. It is hoped that Tanzania and, in future, probably 
other countries which share the same river, intend to construct dams on the 
river for the purpose of obtaining hydro-electric power and irrigation 
schemes. 
At the moment, river Kagera supports a fishery mainly of anadromous 
fishes like Labeo, Clarias, Bagrus, Synodonlis and Barbus. These fish species 
utilize both lake and river environments, the latter environment being mainly 
for reproductive purposes. It is this migratory habits of the species that sub­
ject them to heavy exploitation using traps. Adecline in catches and almost 
complete extermination of Labeo has been realised. In spite of heavy exploit­
ation of these migratory species the species have been maintained, though 
at low population levels, by the availability of accessibility to breeding grounds 
(that is navigable rivers) and also by the fact that the breeding grounds have 
not been disturbed. 
With the construction of dams along the river, a number of changes 
within the river will take place and these changes will affect the fish in a 
number of ways. 
(i)	 The river flow will be interrupted at the dam sites-this will be an 
obstacle to fish movements, making it difficult for fish to reach their 
breeding grounds. 
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(ii)	 Creation of lake environment above the dam with its new flooded 
habitat and the destruction of breeding grounds. 
(iii)	 Separation of fish populations into those below and above the dam. 
(iv)	 Changes in physico-chemical characteristics of water, this depending 
on the flooded area, water depth, decomposition, temperature, rainfall 
regimes, etc. The physico-chemical changes may ultimately affect the 
flora and fauna in the system. 
(v)	 The new habitat (Lake) may eliminate old species or modify their 
habits or may support an entirely different plant and animal commu­
nities. 
Thus it is necessary that before such changes in river systems are intro­
duced, a complete picture of the environment should be obtained in terms 
of physico-chemical characteristics and the plant and animal communities 
in the environment as this would establish a base on which future changes 
can be compared. The survey into fisheries and limnology of River Kagera 
was carried out late June-nearly July, 1974. Only three sampling sites were 
surveyed. 
(a) The ril'er mouth: This is an area where River Kagera empties into Lake 
Victoria. Here the river water flowing almost eastwards meets lake water 
under south-westerly winds-this causes violent water turbulence which 
keeps most of the surrounding area at the river mouth muddy. 
(b) KagerajNgono junction (Kahanda) This is an area where the main River 
Kagera meets a tributary (River Ngono) from Tanzania mountain ranges 
running South-North along the Southern Western side of Lake Victoria 
South West of Bukoba. River Ngono is about 100 miles long. 
(c) Lake Kalenge-This is a small lake on the upper Kagera. It is about 
2 square miles, very shallow (4 metres deep) and links with River Kagera 
when in floods. 
Fish composition at the river mouth was obtained by combining fisher­
men's catches with those caught in EAFFRO experimental gillnets which 
were mainly ofsmaller mesh sizes, ranging from IV to 41". It was not possible 
to obtain gillnet sizes used by fishermen a§ catches from different meshes 
had been mixed together. Fishermen's catches were mainly composed of 
Barbus, Protopterus and Tilapia nilotiea weighing on the average 1.5, 2.8 
and 1.0 kg. respectively and their average lengths were 42, 47 and 29 Col 
standard length, respectively. Most of the fish examined were in stages I-IV, 
that is below breeding condition. 
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Table 1: Species occurring at the three sampling sites
 
(roughly the proportion decreases from the top to the
 
bottom of the list).
 
River mouth of
 
the Kagera Kahanda Lake Kalenge
 I 
Species Hap/ochromis Schilbe Tilapia 
(i) T. variabilis
 
Schi/be Synodontis (ii) T. nilotica
 
Barbus Mormyrids (iii) T. /eucosticta I
 
Synodonris Hap/ochromis (iv) T. zillii
 
A/estes Barbus I
 
T. escu/enta Tilapia- C/arias 
T. nilotica Protopterus A/estes 
T. variabilis Hap/ochromis I 
T. zillii Bagrus
 
Protopterus
 
Mormyrids C/arias
 
C/arias Labeo
 
Bagrus A/estes
 
Labeo
 
-not separated into species. 
From EAFFRO experimental gill-nets (I Y-4t") it was evident that species 
composition was dominated by Hap/ochromis, Barbus and Schi/be all of which 
do not occur in large quantities in fishermen's gillnets. The anadromous 
group was dominated by Schi/be, Barbus and Synodontis in this decreasing 
order while Labeo and C/arias were few. Among the Ti/apia only T. escu/enta 
and T. ni/otica were observed in catches. 
It is however possible that the species composition is under the influence 
of a number of factors; time of fishing, season, gear, type of bottom etc. and 
as such the species arrangement in Table I may not hold true all the time. 
The second sampling site (40 miles upstream) at Kahanda landing 
(River Kagera and River Ngono confluence) species composition mainly 
changed in the proportion of Hap/ochromis which got fewer in the catch. 
Species composition obtained from gillnets, hooks and baskets' catches is 
shown in Table 2. 
The main catch (weight) is mainly composed of Barbus, Protopterus and 
Schi/be and a few C/arias and Ti/apia. 
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In Lake Kalenge-upper Kagera-the main catch observed from fisher­
men's nets were Clarias and Tilapia. Ofthe two Clarias species one was identified 
as C. mossambicus and the identification of the other still remains to be 
confirmed. Tilapia species were mainly T. variabilis and T. nilotica and very 
few T. zillii were caught. Unlike Clarias and Tilapia species in Lake Victoria 
these species were of very much more inferior sizes (Tilapia species ranging 
of mean standard length 40 cm. In spite of their smaller sizes all the fish 
from 15 cm in T. zillii to 22.4 cm in T.nilotica and Clarias examined were 
mature and breeding as if the population was stunted or rather limited 
by the resources in the environment. The lake was rich in Alestes as 
revealed by use of mosquito nets and the Alestes examined were all 
mature females in non-breeding condition (below stage V), probably an 
explanation for the absence of males in the same habitat. Very few Haploch­
chromis were obtained using mosquito nets. 
Table 2: Species composition and sizes at Kahanda Landing 
No. 
Tot. WI. (kg.) Mean wI. (Kg) 
Schilbe 148 
15.50 0.11 
Synodontis 47 1.23 0.03 
Mormyrids 33 1.01 0.03 
Tilapia 
22 
7.34 0.33 
Barbus 
16 31.55 
1.97 
Bagrus 
11 
3.40 0.31 
Protopterus 
11 27.6 
2.51 
Clarias 
8 . 
8.13 
1.02 
Labeo 
3 
0.64 0.21 
Alestes 
I 
0.025 
0.025 
Table 3: Limnological data at the three sampling sites 
River mouth (Kagera) Kahanda Landing Lake Kalenge 
Temperature 
23°(; 
22°C 22.2°C 
pH 
6.4 6.4 6.6 
O. mg/I 
6.0 2.0*,3.0'" 4.0 
Secchi disc (em) 
56 em 57·, 137*· 
93 
Silica mg/I 
x 27.5 22.5 
CaCo
3 
(Hardness) mg/I 
x 0.6 0.6 
T.D.8". 
x 85 76 
x not determined 
* River Kagera 
** River Nogno 
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Limnological indices were not correlated with fish abundance directly. 
Table 3 shows a few measurements made at the three sites. Temperature 
and pH of the 3 places were not significantly different. Lake Victoria/Kagera 
border seemed to be more saturated with oxygen than River Kagera 
and Lake Kalenge. Water transparency (measured with Secchi disc) was 
lowest at Victoria/River Kagera junction where water was turbulent, and 
water transparency was clearest in Lake Kalenge. Ngono River has less 
suspended matter than main Kagera as indicated by Secchi disc. Silica and 
total dissolved solids (T.D.S.) were higher in Kagera than Lake Kalenge. 
It would be premature to make a conclusion from the data obtained from 
this preliminary survey carried out, but a few comments can be made with 
some reservations. 
I. From the fish abundance obtained along the river and the statistics 
available for Lake Victoria Fisheries, it can be remarked that some species 
(e.g. Labeo) have been over exploited to almost extermination and the re­
covery of such fishes as Labeo would take a long time. 
2. Observations on fish populations of Lake Kalenge indicate small sized 
fish and yet mature fish which could be a result of either limited resources in 
the environment or over-exploitation or both. This "stunting" phenomenon 
is however common in many small lakes. 
3. Turbidity of River Kagera could be due to human expansion and activities 
(agricultural etc.) along the river banks. Depending on what erodes into the 
river (nature of soil, decomposition of vegetation etc.) physico-chemical 
characteristics could gradually shift with increase in human activities. These 
changes could easily affect fish population "in the river system. 
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APPENDIX C 
RECOGNISING AND WORKING WITH HAPLOCHROMIS 
P. BASASIBWAKI 
INTRODUCTION 
Feeding habits of many animals have been used widely in animal classi­
fications. This is so, because the type of diet an organism requires demands 
structural specialisation which will utilise the available resource. Many 
animals may however have many structural modifications to enable them to 
~ 
be described as omnivourous or generalised feeders such as H. empodisma 
~ 
and H. riponianus (GREENWOOD 1960) which may show varying degrees 
s 
of structural and adaptational intermediacy between two trophic groups. 
~ 
Generally, however, the diet of many animals including fish changes as the 
I
i 
animal grow larger. The change in structural modifications is usually corre­
Sl 
lated with changes in the diet. In fishes the change may involve change from 
fi\ 
tricuspid to biscuspid and finally to unicuspid type of teeth. The degree of 
modification in the structure depends on the diet, thus Haplochromis that 
~ 
feeds on soft tissues of snails only requires modifications in oral dentition 
while Haplochromis that feeds on both soft tissues and shells of snails require 
modification in the lower pharyngeal bone for grinding purposes. Other 
wI 
modifications connected with food utilisation may be located in the alimen­
th 
tary canal. 
of 
sej 
CLASSIFICATION OF HAPLOCHROMIS 
This has been based on feeding habits which are related to structural 
va 
modifications. Though it is possible to recognise different trophic groups, 
lei 
it is very difficult to separate many species within a trophic group simply 
ac 
because within each trophic group the species exhibit such a high degree of 
~ 
identical morphological characters that recognition of separate species is 
almost difficult. 
tn 
re 
In such a situation one wonders what the task of the biologist will be when 
di 
the introduced commercial fishery starts progressing on Lake Victoria. A 
fr 
number of questions have been put forward in connection with the effect 
6: 
of a trawl fishery on Haplochromis species. These questions include.: 
bl 
(a) It is really necessary to know individual Haplochromis species when one 
m 
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is interested in the effect of a trawl fishery on Haplochromis group as a whole 
i.e. Haplochromis catches? 
(b) What species will contribute to the catch and what species will escape the 
trawl? 
(c) For those species that will contribute to'the catches-how will fishing be 
regulated so as to ensure continued optimum exploitation? 
SIMPLE APPROACHES 
The above questions hinge on the fact that rational exploitation of the 
fishery demands knowledge of such vital natural processes in the population 
as recruitment, growth and natural mortality on which fishing rate can be 
based or estimated. Such vital information has led to the construction of 
stock recruitment models based on density dependent mechanisms and these 
have aided greatly in the exploitation of some fisheries (RICKER, 1954, 
1958). However, this approach to population management has been considered 
sophisticated by some people and simple approaches have been derived for 
fish population management purposes by combining recruitment, growth 
and natural mortality as a single function of population biomass (SCHAE­
FER,1968). 
The simplest approach to Haplochromis studies would be to look at the 
whole group of Haplochromis as a taxonomist who is a "Iumper" rather 
than "a splitter" since "a splitter" is bound to face a number of problems 
of being able to tell the individual species. The "Iumper" can precisely 
separate Haplochromis group into various trophic groups. 
Let us examine some of the characters that have been used to identify 
various species of Haplochromis. These include sizes, body depth, head length, 
length of the lower jaw, preorbital depth, number of teeth, etc. These char­
acters show certain dimentional ranges within a species and within a trophic 
group. 
- Table I shows how a few of such characters are species specific and even 
trophic group specific. The data were obtained by randomly selecting many 
representative species within a trophic group and recording character 
dimensions. It can be seen that predators are larger, standard length ranging 
from 92-232 mm while the paedophagus and phytophagus species ranges are 
63-170 mm and 58-130 m respectively. Body depth is lowest in the predators, 
but even among the predators there are a number of species H. boops, H. 
maculipinna) which are very deep-bodied. The jaw lengths and cheek depths 
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Table 1: showing morphological characters in three tropic groups of Haplochromis 
Morphological character Predatory 
Paedophagus 
Phytophagus 
Standard length range (mm) 
92-232 
63-170 
58-130 
Body depth 
24-42 
27-47 22-38 
(% standard length) 
(31) 
(36) (34) 
Cheek depth 
23-36 
19-32 
21-30 
(% Head length) 
(28) 
(24) (25) 
Jaw length 43-61 39-56 
31-38 
(% head length) (52) (46) 
(34) 
Number of teeth 
50-80 
34-62 
26-56 
(60) 
(40) 
(41) 
figures in parenthesis are means. 
are useful characters in separating predators (28) from photophagus (25) 
and paedophagus (24) species. Predators also seem to have more teeth than 
the other trophic groups. 
The above characters recorded by their dimensions are not very much 
useful in the field where quick examination of specimens in the shortest 
,time possible is required. 
IDENTIFICATION IN THE FIELD 
Considering a few Haplochromis species groups one can in the field ex­
amine major features which are of such taxonomic importance that one 
can recognise the trophic groups as such. 
Let us look at a few major trophic groups of Haplochromis and see how 
these ca'l be recognized in the field when a research worker is on duty. 
.(1) The predators: these form about 40% Haplochromis (GREENWOOD 
1962). The anatomical characters involved in the evolution of predator 
group are simple-and can be recognized easily in the field. These characters 
include: 
(a)	 an increase in adult size relatice to species in other trophic groups, 
(b)	 stream-lined body. , 
(c)	 presence of unicuspid, curved and often strong teeth in the outer row 
of both jaws-this can be seen using a hand lens in the field. 
(2) Paedophagus-these feed on embryos and larvae of other cichlid fishes 
especially Haplochromis (GR'EENWOOD, 1959). Although the members 
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of this group are morphologically heterogenous-they can be distinguished 
from other trophic groups by their tendency to have deeply embedded teeth 
us	 in the oral mucosa. The species also have capacious mouth. In the field these 
species can be detected by passing a finger gently in the mouth or using a 
hand lens. In most of these species the mouth feels smooth since the dentition 
is hidden. 
(3) The mollusceaters form two categories: 
(a)	 the H. sauvagei group which feeds on molluscs by digging out the soft 
tissues and leaving the shell behind. Morphologically, this complex 
stands out from other groups by the principle group dentition character 
.5) which combines recurved outer teeth with multiseriate inner tooth 
an bands. These species are generally small in size and have extremely 
curved head profile. These are easy features to recognise in the field. 
ch (b)	 Mollusc shellers (e.g. H. ishamaeli}-feed on snails and bivalves. These 
~st	 can be distinguished from other trophic groups by their highly special­
ized lower pharyngeal bones which are modified to crush the shells of 
the snails and bivalves. This modified bone can be detected by piercing 
through the gill cover opening with a needle, a stone like structure is felt. 
x­
ne 4. Algal grazers (H. obliquidens) are generally very small fish with very many 
teeth which are sharp chisel shaped and obliquely arranged to bite algae off 
IW rocks and other materials. 
The description of these trophic groups goes on and on. 
From the above examination of inherent problems in taxonomy of 
Haplochromis and working with Haplochromis, simplistic approaches will IS, 
be required. On the taxonomic side, one may tackle the problem by being 
a taxonomist who lumps species that can be broadly put together. On 
management of the fishery it may be. necessary to identify Haplochromis 
in sub-groups which tend to occupy different ecological habitats. In presence 
es	 of a trawl fishery a trophic group as a whole may be considered as a unit 
contributing to the total catch or escaping the trawl. Irs 
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APPENDIX D 
PRELIMINARY REPORT ON COST EARNING SCHEDULE
 
AND CATCH DATA COLLECTION SYSTEMS ON LAKE KIOGA
 
AND LAKE MOBUTU SESE-SEKO
 
P. N. KARUHANGA 
OBJECTIVES 
(i) To pre-test the costs and earnings schedule. This is necessary in connection 
with the details and subject matter of the survey. Test interviews supplemen­
ted by conversations with Regional Fisheries Officers and fisheries assistants 
are indispensable in resolving a number of problems connected with the 
survey. How will the fishermen react to the questionnaire, and what answers 
are they likely to give? Do the questions make sense to the average fisherman? 
These and other questions had to be answered. The test-interviews progressed 
well enough. It is felt there is no serious need for a pilot survey. The survey 
provided an opportunity for getting an exhaustive list of all the major 
landings to be used as the sampling frame. It is necessary that such a list be 
complete and accurate. 
(ii) To assess the ability of the fisheries assistants to handle the question­
naire, and the degree of efficiency to be expected. This is particularly import­
ant because the questionnaire is necessarily technical although a lot of effort 
has been put in to simplifying it. A lot depends on the fisheries assistants 
understanding the questions in the schedule. 
As expected, it was found that some fisheries assistants found difficulty 
in understanding some questions. It was also established that it is not possible 
to assemble the fisheries assistants in one place and explain the questionnaire 
to them. Brief instructions will therefore have to be prepared, and will 
accompany the questionnaires. 
The fisheries assistants' most important asset is that they live among the 
fishermen, know them fairly well and can therefore talk freely to them. 
The survey should not interfere much with their normal duties, provided 
they take the exercise seriously enough. Fish is normally landed in the early 
hours of the morning. This gives the rysheries assistants most of the after­
noon to interview the fishermen. 
(iii) To assess the efficiency of the system used in the collection of catch 
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statistics and therefore the quality of the statistics collected, sources of error 
and so on. In the course of the analysis of the returns from the main survey, 
it will be necessary to refer to the Department's statistics. 
THE SURVEY 
Using Soroti as the base, fish landings at Lake Bugondo and Kangwara 
were visited. On the way from Soroti landings at Nampyanga, Kelle Port 
and Kachung were also surveyed. 
The staff at the Regional Fisheries Office in Soroti provided the names of 
the fisheries assistants and those of the landings where these assistants are 
based. They also provided general information on Lake Kyoga fishery and 
explained the "sampling system" as used by the Department in data gathering. 
While there is nothing inherently wrong with this system of collecting 
data, the practical aspect of it appears to introduce many sources of error, 
some of which are beyond the Department's control. They include: 
(i) The Department has an inadequate number of fisheries assistants. 
The problem becomes more acute when some of them have to leave their 
posts to attend diploma courses at the Fisheries Institute in Entebbe. The 
fisheries assistants in the field therefore have to man very many landings, 
often separated by long distances, with no easy means of transport between 
them. The assistant based at Bugondo for instance is in charge of 12 landings, 
widely apart. Sometimes the only way to approach a landing is by boat, 
and the Department simply cannot afford such facilities. At the time of this 
Survey there were only II assistants in charge of the landings; and this num­
ber is very small in comparison with the large number of landing beaches. 
Of course it is not necessary to cover all the landings but it is important that 
as many landings as possible be covered in order to get a reasonable estimate 
of both the species composition and catch per canoe per day. The human 
factor then becomes a very big influence upon the quality of the data collected 
by the assistants. It would be naive to expect a fisheries assistant always 
to report for fish weighing at the right time and on the right day, at the landing 
where he is programmed to be, before the fish is sold off and taken, and before 
some boats have left. Briefly, this means it is very difficult to collect statistics 
on a continuous basis. This lack of continuity is bound to affect estimates 
for the average number of days fished per year, the average canoe catch per 
day by species composition and value to the fisherman. If these estimates are 
grossly inaccurate, then the total annual catch by weight and value will 
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rror	 necessarily be inaccurate. It is also noteworthy that even in cases where an 
vey,	 assistant is entrusted with one or a few landings, especially along Lake 
Mobutu Sese Seko, fish weighing is carried out irregularly. Fabrication of 
statistics can also not be ruled out altogetlier. 
(ii) Calendar year estimates of average canoe catch, total fishing effort, 
lara etc. are supposed to be done by the Fisheries Officers at the Regional Fisheries 
)ort Offices. However, fisheries assistants in the field also carry out their own 
estimates. If an assistant charged with several landings weights the fish 
landed by species on landing A twice in a month and the respective weight 
s of on these two days were X and Y kilograms for say Lates niloticus, to get the 
are total catch for the month for landing A for this species he simply adds the 
and two weights, divided by two and multiplies by 30, that is, the total catch 
ing. for the month would be (X + Y) 30 Kg. Prices are also treated in a similar 
ling 2 
ror, 
manner. There	 is no reason to expect such estimates to be accurate. For 
instance the number of boats that go out for fishing per day fluctuates widely, 
nts. sometimes because there are not enough men to man the boats. Some fisher­
heir men also tend to keep moving from one landing to another. 
The 
19s, (iii) There is a rather widespread practice by fishmongers, of buying fish in 
'een the middle of the lake. The fisheries assistants then simply will not know 
19s, how much fish was caught by each fishermen, since the fish will be lumped 
)at, together. This will affect among others the estimate for average canoe catch 
this per day. 
Iffi­
les. (iv) The number of boats sampled varied greatly from day to day. The 
hat number of days per week on which sampling of boats is to be carried out 
ate should also be more methodical. The practice of dropping sampling and 
lan weighing all the fish landed should be done more frequently where this is 
ted feasible. This would improve upon the accuracy of the estimates. 
lYS 
ing One of course realises there is no cheap alternative to the "Sampling 
i>re System". Apart from cost, in the absence of central landings, the" Weighing 
System" would not. be easy to introduce. However, the efficiency of the fish­
tes eries assistants could be improved upon, with the existing system, and they 
Der would definitely benefit from courses in elementary statistics. There is also 
Ire an absence of a common approach among the fisheries officers towards 
lill the problem of estimation. No doubt this could easily be rectified. 
~cs 
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There is no reason to doubt the accuracy of the Departments' figures 
on capital equipment and gear, fishermen's costs and expenses and so on, 
since these are much easier to compile. The Department's figures should also 
indicate the most important trends within the fishing industry, and this is 
probably what matters most for development purposes. 
GENERAL 
In the course of this study, information was gathered on the details 
of the boat licensing exercise on Lake Kyoga, and the boat construction trade. 
The most important boats used on the lake are Nyanza, planked and dug­
outs, in that order. It was claimed the use of dug-outs was on the decline. 
At the landings, observations such as beach installations and accessibility 
by road were made. Apart from interviewing the fishermen from the question­
naire, the main objective of the trip, something about the pattern of fisher­
men's lives was learned. 
It is important to note here, that extremely few fishermen engage in fish 
processing of any kind on Lake Kyoga. This is in contrast to what is popular 
practice on Lake Mobutu Sese-Seko. 
LAKE MOBUTU SESE-SEKO 
Using Masindi as the base, "the following landings were surveyed; Butiaba, 
Waki, Bugoigo, Bulisa and Wanseko. 
Fishermen on these landings, like those on Lake Kyoga were interviewed 
about the use of alternative landings, fish disposal, use of family labour, 
boat leasing, boat sole ownership, and joint ownership, costs of equipment, 
and hshing experience. They were also asked about attitudes towards ex­
istent or non-existent of fishermens' co-operatives, extent of engine use, 
the importance of alternative occupations, and many other questions. 
The reaction of the fishermen was encouraging. Much, though, depends 
on how they are approached. If they suspect that the exercise may result in 
increased taxes, then they tend to exaggerate their costs in their answers 
to the questions. A minor problem is that as. soon as you begin talking to one 
of them, they all gather around in large groups. At Bugoigo, a large fishing 
village, about fifty fishermen gathered around, and a kind of meeting took 
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place, in which they presented their problems, and several important re­Ires 
velations.on, 
Llso 
(I) Statements made in the past regarding the absence of exploitation ofs is 
fishermen by fishmongers still hold largely true. However, talking to fisher­
men especially on Lake Kyoga, one realises that in some cases sophisticated 
fishmongers from the towns are essentially dealing with simple fishermen, 
who are not aware of fish prices in the urban areas, where most of the fish 
is sold. The question of unfair prices being paid to fishermen cannot be ruledails 
out altogether. This view is encouraged by the fact that fishermen especiallyIde. 
on Lake Kyoga mostly do not engage in fish processing and are thereforeug­
handling a highly perishable commodity, particularly those who land their 
catch late in the morning. This problem, however, hardly arises on Lake 
Mobutu-Sese-Seko where most fishermen reside along the lake shore andlity
 
on­ actively engage in fish processing. They can take their time in selling their fish.
 
ler-
However, at Bugoigo, and other landings the fishermen's first complaint 
was the lack of a market for their salted fish. The fishermen involved are 
mostly Bagungu, who have a long tradition of salting fish in preferencefish 
liar to any other processing technique. They are most reluctant to change to other 
forms of processing. They are aware that smoked fish is much more easily 
marketable, but they are convinced that fish smoking involves too much 
work. They also point out, there is a problem of fuel and shortage of labour. 
Smoking is therefore left mostly to Jaluos most of whom come from Kenya. 
lba, 
There are a number of problems associated with fish salting. With the 
increased prices of salt and difficulty in securing it, fishermen tend to use it 
wed sparingly. This means that the fish cannot last very long in good condition. 
lUI', Fishermen are therefore anxious to sell off their fish, and given that the 
:nt, production of salted fish is more than the fishmongers are able to buy, the 
ex- prices may tend to be low thus reducing the fishermen's profit margins. 
There have been problems with the Zaire market. Zaire fishmongers some­
.se, 
times are much more anxious about the Government finding a domestic 
and not export market for salted fish. The market for salted fish in Uganda 
Ids has always of course, been very small. It seems that this small market has 
in been expanding very slowly if at all. And one wonders whether the existing 
ers market may not be mean saturation. Because, if there is a good and expanding 
~e market in Zaire, and northern Uganda, the explanation that Bugoigo and 
ng Butiaba are far from the major markets is most unsatisfactory. It is note­
Clk worthy that very few Ugandans carry fish to Zaire. It has been left most to 
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eZairean fishmongers to cross to Uganda and buy the fish. Apparently the 
·1
few Ugandans who carry fish to Zaire, have no export licences. 
11
.1 
(2) A large number of fishermen still remain a conservative group. This 
II 
conservatism may not be any more serious than in other rural sectors such 
as agriculture, but a number of points are noteworthy. Apart from the quoted 
instance of the Bagungu who are not prepared to adopt alternative methods 
of fish processing, fishermen do not appear to be keen to benefit from advice 
given by the Fisheries Department. Those that engage in fish smoking do 
not make any attempt to imitate the models of demonstration smoking-kilns 
set up by the Fisheries Department. They therefore produce badly smoked 
fish. This has been encouraged by the willingness on the part of the consumers 
to purchase half-rotten fish, perhaps partly as a result of ignorance regarding 
fish qualities and partly because of groups and individual tastes. The quality 
M
control unit of the Department has been demonstrating the best ways to 
preserve fish, but while the fishermen and fishmongers find it easy to sell off 
~ 
their bad fish, there is little urge to spend more money and perhaps energy, 
p~ 
on improved methods of processing. Consumer education is therefore 
~~ 
necessary. 
o~
(3) Government assistance to fishermen in the form of subsidies on boats 
prl 
w~
and engines has been suspended during the current financial year. While 
the subsidies and loans lasted, though, it is noteworthy that the idea of apply­
rea 
ing for one had never occurred to fishermen that would seem to be pro­
(5)
gressive, and who from their own admissions would not find it taxing to 
repay the Government loans. This may probably be termed lack of spirit of 
re~ 
enterprise, since the reason for lack of widespread use of outboard engines 
net 
On
and large Kabalega boats is lack of capital. 
me 
eq\
(4) Fishermen's Co-operatives have failed to take root. According to some 
fist
officials in the Fisheries Department, fishermen are difficult to organize.
 
However, more concerted effort into pointing out the benefits to be got from 
wo
 
pa!
such Co-operatives to the fishermen, needs to be stressed. It is certainly 
going to require the initiative of some one other than the fishermen, to form 
strong Co-operatives. The fishermen themselves said they were not averse 
of
to the formation of Co-operatives and many showed actual enthusiasm. 
Bo
And yet, a Co-operative that once functioned at Wanseko seems to have died, 
AI
and the one at Bugalama does not seem to be doing much better. If it is 
due
true, that fishermen are apathetic towards the Co-operative movement,
 
it may be because they are not aware of the benefits that could accrue 
one
 
fro
from such a movement. Assuming that such Co-operatives could raise 
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enough capital the advantages include more orderly marketing in which 
individual bargaining is replaced by collective bargaining, the purchase 
in bulk of equipment, gear, and materials by the Co-operative which 
can then be sold to fishermen, acting as a medium for channelling credits 
from Government and other financial institutions, finding markets for 
fish and so on. There could arise conflict between a powerful Co-operative, 
processors and fishmongers; but this need not follow. If membership is made 
voluntarily, as is the case at present, Co-operatives would fail to gain control 
of all the industry's output and the bargaining power would be reduced. 
Non-members would benefit without meeting the costs of Co-operative 
marketing. 
According to one prominent fisherman, the sole owner of Uganda Fish 
Market Importers and Exporters, at Butiaba; the fishermen's Co-operative 
movement has failed to take root because of the experience with agricultural 
produce co-operatives. He pointed out the deferred payment system used by 
agricultural co-operatives. He is also of the opinion that the credit system 
has not worked well in these Co-operatives. He however, thinks that the lack 
of market for the salted fish, in which he specialises, increased costs of 
production in the industry and other problems, could be solved if fishermen 
were organized into Co-operatives. No other fisherman gave these as the 
reason for the lack of growth of fishermen's Co-operatives. 
(5) Net theft is a problem that has assumed new proportions, and is widely 
reported on both lakes. The problem has become serious mostly because 
net prices have become very high and nets have become difficult to secure. 
On Lake Mobutu-Sese-Seko there is a system operating whereby a fish­
monger purchases nets and gives them to a fisherman who pays back the 
equivalent of the cost with the fish he catches. If such nets are stolen, both the 
fishmonger and the fisherman may go out of business and a number of 
workers may lose their jobs. It is worth pointing out that the net thefts in the 
past, although not less frequent, were less disastrous. 
The work of preventing such acts of thievery is largely the responsibility 
of the police, although the Fisheries Department has helped with patrols. 
Both these Departments are inadequately equipped to carry out patrols. 
A large proportion of the few boats owned by these Departments are beached 
due to lack of spare parts. There is the added problem of net identification 
once a culprit or suspect has been caught, since it is mostly fishermen stealing 
from each other, and the thief may claim the net is his. 
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DISCUSSION 
A number of what may be purely hypothetical questions but perhaps 
worth further consideration are noted below: 
(1) To the majority of fu1ll-time fishermen, fishing ensures a daily source of 
income. There might be a tendency to squander this money from fish sales 
in the sense that they do not save in order to expand their enterprises. Drink­
ing may also be widespread. Of course there is a good number of fishermen 
who own large powered boats, and others have invested in cattle. These 
observations may, however, be true in the case of the majority of small scale 
fishermen. If it is true, it means that fishermen come to accept fishing as a 
way of life associated with a more or less constant level of income and 
standard of living. Fishing thus becomes a kind of "hand-to-mouth" way of 
life with few prospects for development. This is the "subsistence" aspect 
of fishing activity. 
Assuming that a fisherman's income allows him to save, it would be too 
much to expect a simple fisherman to transfer his resources into sectors such 
as commerce. However, all enterprising fisherman has a number of other 
options. He could expand his enterprise or re-invest his profits into other 
'sectors such as agriculture. He may then buy land, and develop it or he may 
'buy cattle. With these investment outlets at his disposal, a fisherman who has 
been engaged in fishing for over seven years and still owns one boat that 
cannot be fitted with an OB engine, and does not have a better alternative 
source of income in which case fishing is a complimentary activity, is not' 
progressive. The main consideration here is that fish, compared to most 
other rural products has a high value per unit weight and provides income 
all the year round. And yet, the problem is not so simple. If canoe costs 
about Shs. 6,(X)()/-before a fisherman can raise this sum, it implies a real 
effort to save. But if it requires five years to save Shs. 6,(X)()/-with a steady 
daily source of income, then the profit margin would be low. This would 
represent a monthly saving's rate of Shs. 100/-assuming no interest is paid 
on these savings. At this rate, it may take a fisherman more than ten years to 
own a second boat equipped with an OB engine. 
:(2) Fishing attracts a lot of people including migrant labour. There were 
also reports of fishermen moving from Lake Victoria to Lake Kyoga. 
These movements need not necessarily suggest the profitability of fishing as an 
.economic activity. In the case of the later movement, the egress of fishermen 
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from fishing to other industries may be impeded by lack ofcapital or necessary 
skills or lack of awareness of alternative investment channels, or by sunk 
investment in the industry and by non-pecuniary considerations. It may 
well be true for instance that the fisherman's rewards for his labour and capital 
investment in the fishery are low inspite of the high prices of fish, because 
the import of labour and capital in the fishery is much in excess of what 
would be required to take the same weight of fish at the lowest cost. But if 
fishermen's incomes are low because there is an excessive supply of fishermen, 
then there are few better alternative earning opportunities to attract them 
out of the fishery. The productivity of labour would also appear to be low 
because the capital invested per worker is low. The capital costs of production 
may be high because equipment lies idle for a large part of the year, for 
instance when there is not enough labour. 
Is expansion and "modernisation" necessary? Assuming that the amount 
of fish being landed could be caught by a much smaller number of fishermen 
operating larger motorised boats, would it be economically rational to reduce 
the number of fishermen? Continued operation of the industry along existing 
lines means that a I'arge number of rural people are provided with a source of 
income. 
Modernised enterprises would probably employ a smaller number of 
people although this need not follow. There is a possibility that an expanded 
and modernised enterprise may employ more people including managers, 
salesmen, accounts clerks and so on. For instance, the Uganda Fish Market 
Importers and Exporters with eleven boats can employ up to forty people. 
This is more than the number employed by eleven fishermen owning eleven 
boats and operating singly. The assumption of course is that a modernised 
enterprise will be able to employ the same or larger numbr of people at 
higher income levels, again assuming that larger motorised boats will be marer 
efficient, and that fish stocks have hitherto been under-exploited. 
There is, however, an abundance of unskilled labour in the rural areas. 
This might pull down the wages. This means that the number of people who 
directly benefit from the fishery will be smaller. 
If a modernised enterprise can save more than a comparable number of 
fishermen owning the same number of but non-motorised boats, then it 
should be possible for such an enterprise to provide capital to other sectors 
such as agriculture or commerce. 
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A more serious discussion of the economics of new fishing techniques 
involving large scale production can however, only be engaged into with 
supporting statistics to argue out real cases. 
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APPENDIX E 
FLUCTUATIONS IN FISH CATCHES AND PRICES AND THEIR 
CORRELATIONS WITH CLIMATIC FACTORS 
By 
GERALD G. MARTEN 
AND 
LEMUEL T. GULUKA 
This is a continuation of the programme of time series analysis reported 
earlier for a number of Kenya landings. As it is a common be'lief that fish 
catches are best during the rainy seasons, one object of the analysis was to 
see for which species this belief is supported by statistical facts. There had 
also been the speculation that high rainfall, which floods and temporarily 
expands lake and river margins used by many kinds of fish for spawning, 
may lead to high recruitment and correspondingly high fish catches a year 
or two later. 
Spectral time series analysis was applied to fifteen years (1959-1973) of 
monthly records of fish catches, fish prices, rainfall, lake level, and wind at 
Masese Landing (Jinja). Similar records covering a seven year period (1968-
1974) were analysed from two stations (Dunga and Kaloka) near Kisumu in 
the Kavirondo Gulf. 
The time series were detrended by fitting a third order polynomial and 
using only residuals for subsequent analysis. Fagged autocorrelation and 
cross correlation coefficients, spectral densities, and coherence as defined 
by FISHMAN (1969) were calculated for peri'odicities ranging from two to 
eighty months. These were then used to identify cycles in fish catches, prices, 
and climatic factors, as well as associations between the cycles. 
Masese 
Both rain (Fig. I) and lake level (Fig. 2) fluctuate with two peaks a year. 
The march (long rains) peak in rainfall is stronger than the October (short 
rains) peak. Peaks in lake level lag 2 months behind the short rain's peak 
and 3 months behind the long rain's peak. 
The catches of all fish show two peaks a year and most are highly corre-
lated with both rainfall and lake level. Tilapia esculenta, T. variabilis (Fig. 3) 
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T. leucostieta, T. nilotiea, and Mormyrus have their peak catches a month 
before the peak of the short rains (the time of lowest lake level). Protopterus, 
Bagrus (Fig. 4) and T. zi/lii have both peaks coincident with those of the rains. 
Peak catches of Barbus and Clarias (Which happen to spawn in rivers) are 
not correlated with rainfall. 
Protopteru.l', T. zi/lii and Barbus have cyclic fluctuations with a period of 
8 months, which are not associated with rainfall or lake level. Longer-term 
cycles are found in the catches of Bagrus (18 months), Clarias (18 months), 
BQI'bus (2 years) T. nilotiea (2 years) T. leueostieta (4 years), and Protopterus 
(7 years). Although the peaks of the longer-term cycles in Bagrus and T. 
nilotiea are independent of rainfall, the peaks in Clarios, BOI'bus and T. 
lel/eostieta are associated with years of low rainfall. This appears to be a 
consequence of a strong positive correlation with lake level 26 months earlier. 
In fact, all species show a strong correlation between catch and lake level 
2-2} years earlier. 
All fish showed a weak overall negative correlation between catch and 
price. Most showed a strong negative correlation between month to month 
changes in price and month to month changes in catch. All fish had a price 
cycle with a period of 7 to 8 months and another price cycle with a period of 
4 years. 
Because most of the fishes do not have catch cycles wih 8 month or 4 
year periods, the 8 month and 4 year price cycles are not associated with 
fish fluctuations. Furthermore, the long-term price cycles for the various 
fishes are highly correlated with one another, even though fluctuations in 
fish catches at 8 months and 4 years are not at all correlated with one another. 
I't appears long-term price fluctuations must be a consequence of cycles in 
the economy as a whole. 
Nyanza Gulf 
Although the results concerning fish catches at the two stations in Nyanza 
Gulf are very similar to each other, they differ in many respects from those 
at Masese. As a general rule, the catches of all fish species show two ,peaks a 
year like Masese, but often only one of the peaks actually appears each year. 
Peak catches of Clarias Synodontis and T. variabilis coincide with peak rains, 
but peak catches of Bagrus, Haplochromis, Protopterus, and T. eseulenta 
do not. Protopterus and the Tilapia also have a 9 month periodicity, not 
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associated with the periodicity in rainfall. 
All species have two periodicities in prices, one at 3-4 months and the 
other at 9 months and peak prices are associated with low catches. The Nyanza 
Gulf records are not yet long enough to detect whether there is a 4 year price 
cycle as at Masese. 
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APPENDIX F 
EXAMINATION OF LENGTH FREQUENCY DISTRIBUTIONS  
TO EVALUATE OVERFISHING  
By 
GERALD G. MARTEN 
I originally intended to adapt the single gear approach of BEVERTON 
and HOLT (1957) to the multiple gear fishery of Lake Victoria. This approach 
has the limitation of being highly demanding of information, in that it re-
quires growth and natural mortality parameters for each kind of fish. The 
method of SSENTONGO and LARKIN (1973) for estimating the ratio 
of the total mortality coefficient (Z) to the van Bertdanffy growth coefficient 
(K) using length frequency data has been a major step toward using this 
approach where data are at a minimum, but it is still necessary to get add-
itional information to estimate the absolute levels of the growth coefficient 
(K) and the natural mortality coefficient (M). 
Although the EAFFRO fish tagging programme may eventually provide 
estimates of K suitable for the Beverton-Holt method, such estimates cannot 
be expected immediately. I was therefore motivated to find an approach 
that does not require explicit information on growth or natural mortality. 
The approach I selected requires only information on average lengths. 
It will be assumed that length growth is linear to the maximum length 
(Loo), reached at an age (t) of unity and that the length-weight relationship is 
cubic. 
L(t) 
= Loot 
when O~ t ~ I 
L(t) 
= Loo when 
t> I 
Y 
(I) 
Wet) 
= Woot
3 
when O~ t~ J 
Wet) 
= Woo when 
t>] 
This assumption has the advantage of leading to a simple solution, 
and growth studies by RINNE (1975) have indicated it to hold approxi-
mately for Lake Victoria fish. However, the simple growth function is not a 
necessary feature of my approach, which could be applied to other growth 
functions, such as the van Bertelanffy equation, requiring however numerical. 
evaluation of the integrals presented below. 
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I 
If there is a constant mortality rate (Z), which is the sum of fishing mor-
tality (F) and natural mortality (M), the probability density function of age is 
s 
(2) 
The weight yield is that fraction of recruitment (R) which dies due to fishing 
multiplied by the average weight (\\I). 
rON F _ 
oach Y =-RW (3)
Zt re-
The 
ratio The average or expected value of weight is 
cient 
this W = S~W(t) P (t) dt (4) 
add-
cient Substituting (I) and (2) in (4), 
>vide 
nnot The first term applies to fish which are growing and the second term to fish 
oach which are full grown. 
~Iity. Integrating (5), 
Ilgth W=woo[ ~3 - (~ ~ 
~p is 
Substituting (6) in (4) 
6 3Y=FRWoo 
(6)~2 + ;3 )cz] 
6 6) - (M +F)]
[ (M -I F)4 ( (M+F)2 + (M+F)3 + (M+F)4 e (7) 
Note that although Woo and R must be known to calculate yield they need 
not be known to identify the fishing intensity at which yield is greatest. 
:ion, 
oxi- Fig. I shows how yield depends upon fishing intensity in equation (7) when 
ot a natural mortality is unity. The maximum possible yield, which is 12 % of 
,wth the yield which would be possible if all fish could grow to full size with no 
:ical. mortality before cropping, occurs at a fishing intensity of 0.83. The yield is 
severely reduced once fishing intensity is more than three times the optimum. 
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In order to use equation (7) in practice, it is necessary to estimate M and 
to translate fishing intensity from practical termS (such as number of boats 
in the fishery) into F. This can be done from data on average lengths. 
The average or expected value of length is 
L=S~ L(t) p(t) dt (8) 
Substituting (1) and (2) in (8), 
I 
L= f ~Loo +IZe-
ZI 
dt + S,00LooZ
e
-
Zt 
dt (9) 
I 
Again~ the first term applies to growing fish and the second term to fish 
already grown. 
Integrating (9) and solving for Z, 
1\ 
Q= h00 (l-e-
z
) (10) 
L 
Although equation (10) does not have an explicit solution it can be solved 
easily by interation, using LoojC as an initial guess for Z. 
Because fish of very small sizes may not be properly represented in real 
samples, it will often be desireable to use fish above only a certain length 
(L
o
) to calculte L
o
' In that case 
1\ 
QI=Loo-Lo(l-e-
ZI 
) 
L-Lol 
(11) 
and Q =LooQI  
Loo-L
o  
I 
/\ 
Note that Z is not an estimate of mortality per a unit of time such as a 
year. The time unit is the age at which maximum size is reached, which may 
not and need not be known. 
It is necessary to sample two or more populations experiencing differen~ 
fishing intensities in order to estimate M. A regression line is fitted with /Z; 
as the dependent variable and f
j
, the known fishing intensity in terms of 
boats or fishing gear, as the independent variable. 
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/I  
Zj=M+bf
j 
(12)  
The Z-intercept gives an estimate of M (i.e. mortality when fishing 
intensity is zero) and the slope gives a conversion factor from fishing intensity 
(f) to F. It is then possible, with M known, to prepare a graph like Fig. I, 
position the existing levels of fishing on the graph, and evaluate them with 
respect to the optimum.. 
Fish samples taken in Kenya by Wanjala and Marten (presented elsewhere 
in this report) have demonstrated a striking difference in average length 
inside and outside of Nyanza Gulf, corresponding to a known difference in 
fishing densities. During 1975, length frequency information will be collected 
on all species of fish occuring in bottom trawls. Samples will extend over the 
entire year to average over seasonal variations in length frequency distri-
butions, and the data on average lengths will be used to calculate Z using 
equation (II), M using equation (12), and Y using equation (7). 
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The purpose of the survey, begun in 1973, has been to assess the condition 
of breeding stocks in the heavily fished Kenya waters of Lake Victoria and 
evaluate existing fisheries regulations. Although tabulation of data from the 
survey is not yet complete, some initial results are available for presentation. 
A detailed geographic breakdown of the composition of fish population and 
commercial catches will be given at a later date. 
The procedure in the survey was to visit a different region each month, 
such that each major fish landing was sampled three to four times a year. 
At the same time that length-frequency distributions of the commercial 
catch were being sampled at a particular landing, we fished nearby with a 
450 meter beach seine and a fleet of gillnets ranging in size from I~· to 7 
inches at .~ inch intervals. Fish we caught ourselves were measured as to 
length, weight, sex and gonad maturity state. This allowed us to compare the 
commercial catch with fish available in adjacent waters and provided in-
formation for estimating length at maturity. We were then able to judge on 
the basis of length how many immature fish were appearing in the commercial 
catch. 
ve 
(I) Composition offish effort: 
There are approximately 2000 fishing boats inside Winam (formerly 
Kavirondo) Gulf and 2000 boats outside the Gulf. The fishing inside the 
Gulf is more intense because the area inside the Gulf is less than half the area 
accessible to fishing canoes outside the Gulf. There is also a greater emphasis 
on seines inside the Gulf and large mesh gillnets outside the Gulf (Table I). 
The percentage 
shown in Table I for 2~ gillnets may be underestimated 
this size range are illegal and therefore difficult to record. 
because nets in 
The quantity of fishing gear per boat is similar inside and outside the. 
Gulf (Table I), except there are some areas inside the Gulf where the number 
of I ~-I f' gillnets per boat exceeds one hundred and the number of hooks is 
low. 
·r!' 
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Table 1. Gear composition of the fishery. 
T; 
l 
Wi 
INSIDE GULF OUTSIDE GULF 
Percentage 
Number of nets or Percentage Number of nets or 
of boats 
hooks per boat of boats 
I 
hooks per boat 
(4 
W-liG.N 
31 
55 
29 50 
V3 
2!'-3i' G.N 
1 
-
2
-
CI;
4'-4! G.N 17 
40 
27 
45 
5'-8' G.N 
26 
40 
21 50 
I 
Hooks 
11 
600 15 750 
TI 
Beach seines 
8 -
4 
-
of 
Mosquito seines 
7 
-
4
-
re 
-
Tl
Table 2. 
C3 
Percentage of immatures 
se 
Recommended 
in commercial catches: 
th 
Length at first 
minimum mesh 
fo
maturity (cm) 
sizes (inches) 
In Gulf 
Outside Gulf 
T. variabilis 
174 
530 
I 
T. nilotica 
24 5 
I 
20 
10 
cc 
T. zUlii 
16 
3! 
50
90 
in 
Bagrus 
29 4 
3520 
4
Clarias 
405 25
5 
r
Synodontis 
10 1.5 10
5 
Protopterus 
807 
505 
Ii 
Labeo 11
2! 
10
5 
fe 
Schilbe 
12
2! 
25 
15 
T 
Barbus 15 
2! 
7520 
L
Haplochromis 
8-12
-
20 
20 
ir
Pagraulicyprus 4 -20 20 
1
(2) Length at maturity 
Table 2 gives the lengths at which the different kinds of fish reach repro-
~ 
ductive maturity_ There are indications that some fish like Tilapia variabilis  
and Mormyrus, reach maturity in the heavily fished Gulf at a length 2 cm  
shorter than the values shown in the table.  
(3) Gil/net selectivity and recommended minimum mesh sizes 
It is sound fisheries practice not to use gillnets which catch fish before  
they have an opportunity to spawn. The smallest mesh size for each species  
without catching a significant number of immature fish is shown in Table 2.  
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Table 2 also gives for each species, the proportion of the commercial catch 
which is immature, both inside and outside the Gulf. 
Is or 
t (4) Trends for various species 
Following are notes on the gillnet mesh sizes in which we captured the 
various kinds of fish, as well as changes in fish sizes observed in the commer-
cial catch during the survey period. 
Tilapia esculenta: This fish has virtually disappeared from the scene. Most 
of the few individuals we captured at the beginning of the study were immatu-
re fish captured by beach seine. 
Tilapia variabilis: Immatures are fished heavily by beach seines. The average 
catch in our beach seine was 20 fish per haul. Assuming the longer beach 
seines in commercial operation to catch at least twice as many fish, it appears 
that as many as eight juvenile fish may be taken by commercial beach seines 
for everyone mature fish taken by commercial gillnets. de Gulf 
10 The maximum length common inside the Gulf has decreased about two 
10 centimeters during the two years or the survey. Catches are highest in 3-3t 
90 inch nets, though considerable numbers are also caught in It-2t inch and 
00 4 inch gillnets. 5 
5 
5 Tilapia nilotica: Catches have been increasing continually over the past 
5 few years. This fish does not seem to be affected so much by beach seining as 
15 T. zillii and T. variabilis. The average catch in our seine was 10 fish per haul. 
20 Less than five juveniles are taken on commercial seines for every adult taken 20 
in gillnets, T. nilotica is not often caught in gillnets smaller than 5 inches. 20 
Tilapia zi/lii: Not so common as T. variabilis and T. nilotica. Immatures are 
heavily cropped by beach seines and gillnets. Although seine nets often take 
I repro-
no T. zi/li on other occasions they take hundreds of juveniles. The averagelriabilis 
catch in our beach seine was 30 fish per haul. It appears that as many as 30 
h 2 cm juveniles may be taken by commercial seines for every adult taken by gillnets. 
Bagrus: Captured by all mesh sizes of gillnets, but increasing in abundance 
during recent years and may have increased average length as well, despite before the capture of a large number of immatures in the smaller mesh gillnets. 
species 
rable 2. Clarias: Outside the Gulf caught mainly with hooks and large gillnets 
83 
(6-7 inches). Inside the Gulf, significant numbers are caught in gillnets 
dl 
down to 21". The maximum length has shown a reduction during the survey 
ca 
period. The commercial catch commonly contains fish up to 80 Col outside 
cc 
the Gulf, but only to 65 Col inside the Gulf. 
N 
Synodonlis: Caught mainly in 1H ~ inch gillnets, with some appearing in 
(5 
2~ inch nets. Immatures can be caught in nets of any size because they are 
caught by entangling. Fish over 20 cm in length, common outside the Gulf 
Ll 
at the beginning of the survey. were rare by the end of the survey. 
sa 
of 
Proloplerus: Outside the Gulf, situation similar to Bagrus. Inside the Gulf, 
th 
all gillnets from 2~ to 6 inch take significant numbers of immatures. Has 
be 
shown a reduction in maximum size inside the Gulf during the survey period. 
at 
Labeo: Not common. Outside the Gulf, appears in nets up to 2} inches 
sn 
mainly the smallest mesh nets. Appears only in 1~-) ~ inch nets inside Gulf. 
TI 
The populations cannot be expected to recover as long as large numbers of 
th 
Haplvchrol11is gillnets and river traps remain in use. 
cc 
01 
Schilbe: Same situation as Labeo, except it appears occasionally in gillnets 
up to 3~ inches outside the Gulf. 
E 
8w"bus: Same situation as Labeo, except it appears occasionally in gillnets 
s~ 
up to 5 inches outside the Gulf. 
al 
pI 
MormYI"/I.l': Outside the Gulf, caught primarily in 2~ to 3~ inch gillnets, 
u: 
though caught also in the s.maller meshes. Caught only in I ~ inch nets inside 
T 
the Gulf. 
Ui 
Haplochromis and Allies: These contribute more to the commercial catch 
s( 
than any other kind of fish. 14 to J 6 c;m fish, commoi1 outside the Gulf 
b: 
at the beginning of the survey, were rare by the end. Maximum length 
u: 
has declined to 12 cm in some areas inside the Gulf. The commercial catch 
g 
is as much as 35 % immature in the South Nyanza region of the Gulf, in-
cluding large numbers of fish down to 6 cm in length, It is likely that some 
of the larger species of Haplvchrol11is have been virtually exterminated by 
overfishing in recent years, though we have no information on this because 
individual species of Haplvchromis were not recorded separately. 
Engraulicypris: Catches are at least five times greater than five years ago, 
84 
nets due to increased mosquito seining at night with lanterns. The commercial 
rvey catch inside the Gulf averages one cm smaller than outside the Gulf. The 
side commercial catch appears to have as much as 30% immature in the south 
Nyanza region of the Gulf. 
~ in (5) El'aluation of the nets of intermediate size 
are These nets, in the range of 2~-3} inches, were originally banned to protect
Julf Labeo, particularly during spawning runs up streams. We are not able to 
sample any runs, because of their scarcity, and cannot comment on the impact 
of these nets in this situation. However, it appears they are not the only 
iulf, threat to Labeo because so many Labeo are caught by Haplochromis nets 
Has before they grow large enough to be caught in the 2-}-3l inch nets. 
iod. Nets of the 2~-3~ inch size do not appear profitable because they catch 
about the same number of fish as the 4-5 inch nets, but the fish are much 
:hes smaller. However, there could be an incentive to use these nets in areas where 
rulf. Tilapia I'ariabilis has become so small that catches in 3-3t inch nets are better 
5 of than 4 inch nets. The use of these nets should be discouraged because they 
concentrate on the immatures of not only Tilapia I'ariabilis but also numerous 
other species. 
lets 
El'aluation of seines 
The nearly 1000 beach and mosquito seines operating in Kenya are re-
lets sponsible for catching all Engraulicypris. A large proportion of Haplochromis, 
and large numbc;rs of spawning and immature Tilapia. Although Engraulicy-
pris and Haplochromis may be overfished in areas where the seine is in heavy 
ets, use, the beach seine is most damaging by capturing large numbers ofjuve~ile 
iide Tilapia. 
A closed season does not solve the problem because a beach seine can 
take large numbers ofjuvenile Tilapia at any time of the year. A more effective 
~ch solution would be to have a large number of closed beaches which act as 
lulf breeding sanctuaries. It is possible that enough beaches are already left 
gth unfished because of rocks etc. This should be the object of further investi-
tch gation. ]f enough beaches are not free of seining, management steps should 
in- be taken to set aside sanctuary beaches. 
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